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ni!t| niil ; liin has i.jnsfi'bicd I!!*- I'ttf liiU'Im.: arniijss is/'anis ihai 

Irfsni ! lit* !! s(. (if stiff- ciir-l liiiii; : .\'nivi\- bnrn bnlll>- rnd itiiffit's, m'j'si'4e*ul s-nmit- 
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be softened by dilution with water, the addition of acdds and alkalies and tlie 
addition of various cereal extracts. 

Lalirniami (10) in making a substitute for mother’s milk used digestive 
ferinents. He very nearly eompletely digested the casein and albumen and 
added water, sugar, cream, pota.ssiuni carbonate and phosphoric a(nd. I'on 
Dungern (11) produced a soft curd milk by coagulating the milk with rejimn 
and then disisersed the curd particles hy a mechanical means. Backaiis (12) 
showed that by the addition of alkalies and trypsin to milk in combination 
with cream and lactose he was able to produce a soft curd milk. Thew (13) 
produced a soft curd milk by peptonization accompanied by the addition of 
sodium bicarbonate and condensation. Tuniey (14) also produced a soft 
Ciurd milk by the use of a curdling enzyme and coiieentration of the milk by 
draining offi the whey. 5 

) PLAN OP EXPERIMENT , ' i 

The proeesses for producing soft curd milk described above ha;ve certain 
disadvantages in that they require special equipnlent and are in general 
leiigtliy pfoeedures. The severe enzyme treatment as recommended by Lahr- 
mann results in the formation of bitter proteoses, peptones and aijUino acids. 
Our problem was one of prodiiciiig' a soft curd milk, at a reasonalhe expense 
and by a method whieli wmuld fit into the ordinary dairy plant, without taking 
away any of the natural nutritive value or minerals of the milk. — — 

The use of digestive enzjUnes presented itself favorablyj in view of the fact 
that srnall amounts could be used and the^^^^ wms a possibility thait a method 
could be f otnld for using them in milk plant operations. Prelimiiiary experh = 
inents showed that the use of specially prepared , (high tryptic, lo v diasgatie) 
pancreatic enzymes in dilutions of 1-6500 reduced the curd tensi on con.si der- ■ 
ably but the reaction between the milk protein and the enzyme continued 
upon the storing of the milk and produced a bitter flavor when tlio enzyme 
was added after pasteurization. This brought out the noccssil''’- for dtder- 
mining liow the enzyme should be ijiaclivated and what the fate of Itlie cjizyme 
plus milk would he under pasteurization couditioiis. [ 

It was determined that milk could be pasteurized in the preseiuce of pan- 
creatin if the dilution of enzyme wdtli milk was liigh eiiongh. The inactiva- 
tion of pancreatin was determined by making dilutions of enzyme with milk 
and heatiag the milk to teinperature.s varying from 62.5 to 73,0° 0. The 
curd softening process w^as studied from the standpoint of the dilution 
factor, temperature and time of incmbation, type of enzyme nsed,i the storage 
j)roperties of the softened milk, the effect on the calcium-piios phorns, caj</ 
eium-magiiesium, ealcinm-protein ratios, formol titration, dial.Vzability/c 5 
inorganic material, and the in vivo reaction of tlie softened millk in t‘. 
stomachs. i 
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AIETHOD 

'{.'fD" HK'tlmd WjJS iil |1 h‘ 1‘UFfi piTH'HSS was so 

tL’ol ii h<* appiirMi with citlH*!* Hash or the holder inolhod of I'lasreiir- 

'XsCfii;. .A ! \ U'ifill h;;!(di ii’‘>nhl iic iirf'Mnri-d hr Wf'i-iiiiit,; '.Mi; i-iioiwh oftiie 
j):UH'*reit1i(' rale to iuuke n diliitioii of 1-16J)0U 'whoii iiieoriHtrared 

a. O'- l;;;' D;i!k. Tliis lififiy a'i'.riiod jM'wdf!- is di'uU-d ’-vith oiMMI-h Vv'iilt'!’ Sfi 

lhat 1here are no .large jairTirles remai,uing’ on the surface and this in turn 
is poured into the milk 1o I sufteiitnl at a temperature of C, The milk 
is liitMi allowed to ineiibatt' lor Id miimtes, wlilcli is followed by the regular 
pas* ciirixatWn process. T.}.ie temperature used in the flash metliod was 73.0® 
a.ud tlio temperature used .in. the holder was 62.5® C. , 

Till* cui‘d tension of t.he milk was me.asiii,‘ed Ity the metliod of Hill (15) 
and aiiluiugh this inethod was found to have, various sources of erroTj each 
eiml itnision detei'ininatioii consisted of ruiin.iug four samples and by taki,iig' 
ifa* Hverajxe of these consistently a,eei,t.rate' results were ■ obtained. , .Tlie data 
compiled in 'Pabie 2 were ibiiJiclcH'riip the inethods rcHioB:a:nei.ided by tlie 
Assoeialioii of Offieia.!, .Ag'rieultiirjd Clmiiiists, .W’ith the exception '".of .the 
A\-dkei.Mai*!]jod' tvhitili was used ill t!:n:c,b:vri,nol /titratioii. 


,R,EStTljTS , 

The' rcsniis of the iiiaetivatioii experiments sl.iowed''that':if dlie'milk plus,' 
.cn/yniewe ri; Imld/at a tem])erfitiii*e of 73° 'G. for''l:5 seconds;, 90 to 95 per cent 
of ,"the. enij,v',ine was '.inactivated, anciif the 'iniik .plus enzyme were held .at' 
62.5® C. for I lionr similar resnl ts were obtained. The pastei:irizatio,n, of milk 
hi th> [iiT>eitce of panereatiu va.s posisi.bie with dilutions as low as 1-5000. , 
Tc.e dahi inei/rpuraied in Tailc 3 show that inilk eiiHl tension eon^ be 
lic.vm'ed cun sisretii ly iu an avernut^ uf 21,7 giTiras of tension wlieii the flasli 
and inihlm’ njethud uf pnsieuri/aiiu!! are considered iointfr. I'lie decrease 
'c curd hUi'’ iu!i wa'< ac^'uiifpiiN'ljud in a \ of way.s auii wills i‘c.sjR‘i;t in 
ddu! iui js iisuii I'a^'ui'iihic results; vveri* ulilaineti wilh values raugitig from 
1 lu ! ■ ud.ni'in. Ihe hulder meihud uT pusieurh/jji i,,^i emphived 

a fieljt'.r di iunuu uf enzyme ean ije used. I’lu' liasli lyjte uf pasfeiirj/.alion 
■A,;-, •C'erl |M"Hf in ci u ij 1 11 let jou Wit !< a lr‘)-miniUe iucubatiuij periutt al a lem- 
peraiuri* o! ' Id' th The time and iemimraiure uf incubuiiun rei(uireil feu’ 
jiasienrizali on ijy the hohUn* imdhod was found to liave lit lie .sigrtiheance on 
die amunnt of reduciiuii in curd lonsion and this was varied from 23- lu/nrs 
at G. M 15 minnies al 43® G. Tlie average curd tension oi' the raw mifk 
was aiiprox imately 50 grams. Ifpou storing milk softened by this inelbod 
it was fomul that the curd tension deereased an average of 5.6 grams in 72 
hours. 

dim cun I tmisiidi of milk could ]m» redneefi only 5 or 6 grams by the 'nse 
of ibastase .when the dilution of diastase was 1.-250 and l-aOO. These 
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Results, All Data 

qiiP 1 72 ^ AW records give, I)N =. .266FaM f .OIMW'’'’ + l.SdAAV. : 

Tl.- SI - AW records give, DN = .293PCaM ■!- .1976W'--’ s- 1.15AAY. 

Do: [i -roups together give, DN = .275PCAI -t .OIOIW '^" -t- 1.63AW. 

Tli(‘ ofjuaiifO!, for both groups togetlier is derived from tlie data of Table 
1, ii! Vv'iiieli lJu? iigures in tlie DN" column are equal to lODOIv of equation (1) 
divided bj" W of Table 1. Tliat is, the - AW and - AW groups are allowed 
to keep their identity, rather than to mix v AW and ~AW records in the 
saiiie group. Tliis. may or may not be necessary. It is done with the 
thought that it may give more representative values to tlie K’s of equations 
■( 1 ). 

If the above result for boti: gi’oups is taken as a summary of tise 253 rec- 
ords. it apqiears tliat working inaiutanance is proportional to tlie .93 power 
of li\’e Wl'iat does this mean from tile standpoint of a practical 

A'cdiug slamhird for cow> in milk,'? The DN" eohimn of Table 1 gives, as 
indicated, du’ uiUrieitts btr worlvirig\ maintenance, K of equation (1), per 
dav per 1000 |Kiuiids live weight, for eacli (jf the 25 groups of 10 reconls. 
lu 'Figure .1 wnrkinu nuiiutruiance per live weiglit is [dotled 

against live welgiit. Tlip tMirrelatioii hetw'een tlie two is r-— .07 ;;± .15. 
Tin* ri‘gressii>n (‘(piaiinii is if)0{lDN"/\V — 9.07 001)7 -fc .(K)14)W^^ 

As rhus deirrmiued. workiug maiivlenanee per unit live 'wciglii is (piite 
variablr. a> )nay be .set.-u in Figure 1. There is a tendeney for it To dncrea.sn. 
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I'Tu. 1, liciiUion of working mainioniniro jter unit live weight to livo weight, from 


wiih live weighi, but this tendouey is not statistically or practically signifi' 
cant. 
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Mimiesota arid Cornell Data 

Tire present metliod of anatysis requires a considerable number of records 
to be justifiable. It is permissible, however, to apply it to the Minnesota 
data (ii=98) and to the Cornell data (n = 103 ). The same general plan is 
followed, using groups of successive 5’s. Tables 2 and 3 give the results for 
the groups of 5. In Figure 2 working maintenaiiee per 1000 pounds live 

: 'TABLE'S' 

J>igetilible nutrients apportimieil to lactaMon, working mamtenanee and live-iveighl gain 
Seeords of Giieriisej, Holstein and Jersey cows from Minnesota Experiment Station, in 
groups of 5. 

(See footnote, page 58s, for explanation of symbols.) 
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','',5- ' ' 

902- 923 
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''.',8.83',"', ',' 

1.07 

f f2''J..„ 
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* These coinbinntidns were made to get rid of negative values of b, appearing in the 
group.s of 5. 


weigilt is plotted against live weight for tiie Minnesota and Cornell data 
separately,' . 

The eoiu'clations between working maintenuiu'e per iinil live weighi and 
live weigld are. Miiiiiesoia. r - .00 -+: .17, and (brnell, r~.03±;.15. The 
regres-sion I'quatioiis arc, Minnesota, lOOODX"' AY -7.38 (.0014 Jr .0042) \V, 

and, Cornell, 1000 IXV' \Y:--.7.05 -' (.0000 J .0043) W. Both the Mimu'sota 
and Cornell exiieriments show a lendeney ['or working mainlenanee jier iinii 
live weigilt to increase with livi' weight, but in iieithei- ca.si' is this tendi'iiey 
statistically or practically significant.'' 

, ■ It will b(^ ui)})arent that correlating K/\Y with W from equation (1) Is essentially 
a to.st of the ]>ostul:ite that working maiutenanr-e is proportional to live weight. In :i 
similar way, to lest the jtoslulate that working miiinttmance is proport ional to })]iysioiogie 
weight, wliidi is proportiomil to the .Th powo-r uf live weight, as contended by Brody (:!), 
we would correlate K/\V-'» with W-'i"'*. This gives, from the 25 groups of IkJde 1, ail 
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utih-hiils ii/iport imii d io laclaiinn, worl^ittti mainieiiancc ami Uvc-'iveigJit ijmn 
jii'i-urds tif fi'um Cornell Experiment Btatioii, in gvoirps of 5. 
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“™ J.H,I 

i:; 


a 

:2'.';' l:>05 

1300 ; 

.0457 

15.11 

-1.13 

:n . 


5 

: i - 

3314' ! 

.2564 

.■ 0.21 

- .75 

If, 


■■ O 

; { ] o.>3 

t 1328 i 

.2616 

■ 8.47 

y.'tc 

IT ■ 


o 

1 344 

: ,1340 i 

. - .2435 

' 21.87 

,“6.08 

17 


3 

1 !332-!;!79 

i 1 ^AOi> 

.1050 

10.04 

;;.H6 

( «, 


;1 

' : if. - i:i:;5 

1364 ' 

.2260 

8.83 . 

1.76 



o 

i i;’ "2-1 MSP 

' M3S6 i 

: .2183 ■ ■ 

■ 9.11 

1.76 , 




; nsis-i-bor, 

M23 ' 
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.2124' y 

9.25 

.Oi 


;a‘e liere 70- ’h fimi 24-AW’s, instead of SO and S3, i‘es|ieeHv('ly, Jii tin; 
! ! i. 'il.is is due to ■\vorkhig tlireetlr with OoriieU Bidietiit-; '■O'* assd y, 

*■ i!' (liiy .-•si'-.vii errors in Missouri. Eesearels Bullotiii 23&. 'rii.-‘se error:-, are stu! 

io-e-ent ill Tiihh 1. 

Thi'. u i-Xi-i;ole<! hi ligure 2 and in, tlie computation of ion. eir.. eu 

-nit uf iJ.i, n vriliie of a. It was found impossible to gter rM of this in-gnlive 

l>y ir.i-iadii'.’ ai! au'.ioiiiitig group, as in Table 2. 


-I;-*;', .17_-.L‘.: I'loni liie .id groups of Tafde 2, Minnesota da I .a. r . [7 y ,1 7 : from 

i n.- ’.'o oroiips Ilf Taiiio f'onseli datti r -- .10 + .L"). From the 30 groups of Taldfs 2 ;iu.l 3. 
MiiMO'i-iUa t\,r>(i‘il dida loo-cUior, r .21'* + .1 0, a re.siilt which b.(trd>o--: on -.!;d 1st it-a iij 

■d.L'iiisiraal csidiMo-o li'Oi 'be W ra poslulate is not sn]>porled by the e--:pei'i!isoiit:d resvilts. 
!h «'if sign i liejnict'. indicated by the “])roba1,do error;!,' •' ihi- be-;{ !-.-:!iiii;tt(- 

frn!i! tile .Miiiin-siit:! :iud I'nrueil dat:i, ingel ber or .soparalelyj is that uorbing nirini euanee 
jM-r iitiii ]i\f vioigid b'ods io increase with iiv(‘ weight. These two sobs of d;il;i are ^dem 
' mjdi.'isi'-. bi-cause lite,' agree wills e:ich otlu-W (see Figure 2), and eacli in iisi-lf posses, ses 
a hiemogencjiy of o v j i,-ri;ueni a I condi<ion.s which ni;iy be lacking when the other .12 rec<,rds 
i'riiiii nii.s<‘c!ianeons soitri'cs tire inelsidcd, 

A point of uderest is ilie vidation between live, weight and nutrients for hn-fatloii per 
pound of Slnit is; orrehilion between W and a tsf Tables 1, 2 and 3. The cnid'd.. 

ciniits are. from the 2a g of Table I, all data, r = - .20 ± .13 ; from titc HI groups of 
Taisle 2, Minnesota ihstaV '’±.17,; from tiu? 20 groups of Ti.djie iS. C’<irnnli data, 
r - .22 ± .'15. 
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Fig. 2. Relatiou of working inaiulenanee per unit live woiglit to live weight, from 
Tables" 2' and .3. 

DISCUSSION 

It is amazing that, under the present treatment, the Cornell data show 
working maintenance to be proportional to Htg weight (or to a xoow'er of live 
weight slightly greater than nnity), while iinder tlie former treatment (11 
the same data showed working luaintenaiiee to be x>i‘oportioJuil to tlie .15 
power of live weight, or substantially independent of live weight. In tlie 
former treatment tlie pi'oblem of nutrients for gain in weiglifc, DN" = dAAV, 
was sumiuarily disjiosed of by assigning values to d according to the proposal 
of Knott, Hodgson and Ellington (3), that is, d = o.53 for h-A’W’s and li = 
2.73 for ~ A^V’s. Could this siimmaiy procedure be responsible for tlui great 
difference in result ? 

For answer, the Cornel] data have been reworked under Llie former jdau 
but including in the normal equations, thus allowing d to find its own 
value from the observations themselves. Following is a comparison of the 
former results (1), ZD"/ (n - 2), as against the inclusion of ATV, ZD^/(n - 3), 
using (n-3) since we now have 3 constants in the equation as fitted: 

Trial value of e = 0 .15 .45 .73 1.00 1.27 2.00 

ZDV(ii~2), 80 + AW’s = .832 .818 .830 .907 1.017 1.159 1.628 

£DV(n-3), 80 + A‘W^s:=.964: .637 .318 .252 .417 1.154 1.824 

ZDV(n-2), 23-AW^s = .442 .440 .548 .781 1.102 1.481 2.501 

ZDV(n-3), 23-AW’s = .356 .364 .492 .743 1.082 1.474 2.513 



NI I Tf-HEXTS FOE .LACTATION- -tOl 

Jiuihisiun ‘-ir JiW in ilio uomiai eq'iiatio.Tis makes a large dii'i'ere'nee ia file 
■: A’VC sliil'iiug e of etjuaiion (2) from .15 to .(> (that .is, benv<*en .15 

a Oil Iiiehisiu!! i.T AW .makes .little dilfereiice in tlie — AW rieoi'iis. 

slfiflint;' o .ira]!! .15 to Kero, or siighily .less. ' Evide.n.t]y tko treatmejil <•!' AVf 
ill I he jo’evieMis qajmr does not explain tlie diiie,reiice in result as eoiup.'ii'ed 
V. till ihf ]iapei’. l.ii equation (I)- K .bec'Om.es asort.nf a\-’ei“sge valne 

vioiking .aiiiinh.'naiiee (altliongih inciiicliiig' all items oilier iliaii Fl’AI. am! 
AW;> I'or ilu^' group, it seems wortii Vvhiie fn app.Iy tlu? trial-value-nl'-t* 
nu-ilimi of iiiiiug etjunrion (2) to the ave.i'Hg:e,J..)N, PGM, and AW valnos 
ft]-' ilio grniips in Tid)]** 2. This leads to the result, <?.=:. 15, t.hat is. not dif- 
I'lTeiit iluin jH-evioHsly obtained (1) from the individual records. The trial- 
valiie-of-e metliod amounts to a (elmnsj) siranltamn.iiis solution for a, b. e 
and d of eijvuitioTi (2} and it is luird to .see wl.ij'^it slioiild not give riglit re- 
.snlts ill sol ling equation i 2 . Howevei’, .since in praeti(.*e it so f requenl It.' k'mls 
to noiiserisieal results, it sliould lie discarded in favor of t.iie iire.senl ineihod 
of stiU'iiig e({ria1'ion (2) tltrougii equation (1), vdiere suitable observadous 
art? avaiiahie. 

.Siutaliilily of uin ohsorval ions depends not only on a sufllcieuey witli 
re:^j5oi‘1 lo ninnbin’s. but also <m adeqiiaey 'with respect b^design of tho e.Nperi- 
nu'uls. The expioiinf’nis Inu'e ulilized were not designed to determine llie 
aniount of nntr-ienis aval for iaetation, on t]n:.eoiie hand, and iur nniliitinianee, 
«.>!i the oih<‘r. Thn^. a majoi’ problein has been to learn the elfeet of wirying 
|n'< poi‘iionv, nf protein in Ihc I'ation. and there is the possibility tisal iho'^e 
variation'^ imay iutpair the vahm of the data .for the piirpcise here nsnl. I .a 
vi'us' of ifte great pracl iea! and i liesiretieal importanee of knowiitg' llm ainoniil 
of iturrients laapuired for lactatioii. and the amount required for Tvorking 
* mainttmaiu-e it Tvouid be desirable to carry out eNperimeuts’ desigiied for 
tlie fui'tq*ose. 

The 3Iinnesr'la ajid Cornell .feeding trials here utilized wvere largely 
gnidfd l)y a slaiidartl assigning nvitrient.s for working nniinteuaiice as pro- 
]){>riio!iai hi live u'eight. Can this be responsible for the cuiteome pif'iured 
in Pignre 2. iinlicnting ihat working maintenance is proportional lo live 
woiglU Kvithmtly ntti. a1 least we siiall see in a iahm paper (to appear in 
rhe (tetober jssm- of tins dofnauil't that Dm direct proportiunaiily hohls in ti 

* a i>ri.ni('i!i uihl lt,.< iiy Iht' piirtijiuii t'onalicii jnclluinl }i:)\v bs-imiifnily 

0 V(‘.;s ;ii i-a hv ta'iMfv aici (’*innuiig’i:itu (‘r'l. A pcilunn'lcr rt'C(.H'tl of (li.sluucc of IrtiVi'l juni 
:i r.'t'.Tii ill' lyjini eoai sanKitug Tvoultl he v;jiiia!)lo ;j<itiiiioiis io the n'l'onl of live 

'vi'lidU, in Hit! Working inaintciunn'o po.iiilciii. A fault tjf uukmovii hU'Uu-jit'L- in Iho. jiresonl' 
t'-ivijr.is jjl ir> ihi' jj'.sniiipihiii tliiit live wi-ight follows a strictly Vnicur c.oiim* fn.iii uart to 
ji!i]''li of l}si‘ li'inh Y.licriUf'. !l i.s known tli:it Hve weight ii(»nn;jl1y follows a fiei'ifietllr cHru- 
lioivo' through the (.‘a't.ajian perio-'i. That jxtrtloa of the live-weigid, (*nrvc which 

H atitistaiif ially hori/ontal .‘should he esjtecially .suited to the equation mot hod of ev.-ihadiug 
fhe nuirieiit OMiiiireineiits for lact.'Uiou and nraintenancc. Any long trial could well be 
brokeji uj) into sluivt periods to give si-gmeiits of increasing, decreasiug and stationary 
live weights. 
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large body of Danish records, although the cows were led to u 'Minihi'j 'oo-, 
tenanee: standard approximately proportional to ihe 2 •'* |t>*wfr 
weig’lit (or, substantially, in units of this paper, L>N"-- .Onto . 

The theory that maintenance is proportional to the 2 < ■- = 

weight lias been a favorite for the reason that surface ai’ca and 
amount of heat loss, wmry as the 2/3 power of weight. An iiias-Pv.’ .ii;.- 
may have to expend energy to keep warm, and io lhai exU'ii! aiC' ’M.Ah 
tenanee may vary directly with ^¥“''"2 An active milking cuw luay hc\»' m 
expend energy to keep cool, and to that extent wurking mauiiciiaimt’ n;-';- 
vary inversely (instead of directly) wdtliW-'''/ 'Working ijiauptnoitf-''' liir',- 
a very different relation to live weight than does idle mAirn-mfi-''''. iC 
peeially,“basar’ metabolism. We are here C'oncerned with wurkUig 
tenanee of milking dairy cows, and this can be deterininecl only tindei' 
(wnditions of work in milk prodnetion. 

C’ONCLIJSION 

It is Veonclmled limn thv' above results that for cows of the ^!iu^*rn^«*} , 
Holstein and Jersey breeds, under conditions of th.(^ expert.iiierits, ,a, pro|-H-r 
feedingr'standard is DN = .275PCIVI +,.0{)9W, .wlie.re 'D;N is I'srimdso.J .digest..]- 
file nutrients per day, PCM is. milk-energy yield in terms o.f ;point(ls'i„tf';4' |,wr 
cent milk per day, and W is live weight in pounds. 
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BACTEEIOLOGY 

372. Horn’’ Sterilizing Agents Act on Bacteria. 'I. L. BAonviK. I’niv. <t|; 

'iL;:--lis..ns, Wiseoiisiii, Ann. Coiiv. Intern, li'i'rk 

Seetioii,.p; 88, 1937.: . 

/-.aseie’ r-i'-'uis the power to reprodtiee is eonnuoiily 

H.v' .->ing'le criterion, of life or death. Death of miefo-orgauisins is nsiiahv 
caused hr sonie iiite-rt'erence with one or more of the three basic ciKMiiieul 
eipidjliriaeoii w.liicli life depen.ds. These are the oxidation reiliiciion eqiii- 
iihriui;) rroiii wliieli the e.!iergy for life processes is derived : ilie bydi's-iylic. 
|5‘oy!iie.i*ization erjiiilibriiim wlsieli is responsible for the bnihniie' nii and 
It'-ariug apart of (•■.•rjaiM r(.ni|dex coiistitiieDts of the cell; aiifl The a=d(!-hr!,se 
t-ijidlihriip.ri wliidi scr\o‘s as a regrihitor responsible for the huikling np and 
vai'inv apart o:ih(;er1ui:rr coiiiplex constituents of the cell. 

li si-rms !)robable tliat the letluil action of increased acidity fu* arkalinity 
ha.'iinda is hntmdy due to an increase in the rate of li.vdroiysis witli 
.•••io.- .pucrd desi rUi'i ff.ii nf protoplasiuie cuiisfitiients. Tlieadinii i>i' (diJir" 
i'iue and, iivp'^cbb'ritos is due pnrtiaiiy oxidizing* action ausl par-ially lo 
ditdr IfihiiMii'y io urdli- v.ifh prot,(»i>ifis!nic constitnenls of the I'sscterial i-iil. 
h'. -i ru'-i i c,' j‘.v!*i-!'s a!*c iia* removal of water by din’ing or tlie addilimi -'di 
n:' ..a!' a- sah. Idie b-iini!. ;i(Uioi! of heat is nun-t^ effective if mrsisi .<r i!‘ iSie 
ru-ddu!,; is ;addi <0* aifialint’ and the effeel seettix to be due to a i-oadniiK-i tjen 


fiiiatioi'i. 

. Spoilage of Cream at Low Temperatures. J. A. A-NDEKsox 
i.uem ) 0 .‘ lUu-ii'i’iiilogy, Ilntgers Thtiversily. Ann. Cojiy 
A'S i'r. lUiik Dr-nlers. Laboratory Si'ctiou, p. 10, 1937. 

,\. n^-w brf.-ie-’irih; idr whirl! the name Bucfcrinni lipklix is 


Dc] /iU'r- 
Inrcris. 

n'Cti'Misixl 


exhiidis j'><>v,---rri!! fat splitlbig’ uctioii, weak action on protein, and icutc un 
suuais 'M’noim; rapiddy ;n refrigeration ternperatures. A sharp iltmal 
iri'ipnhq. rr'-s \i< L’lU--:! swadiowing crcan? conlainitig 1h<? orgaidsi!; and this 
is '■ iM-u'.dd In !h< ijn,. tc iiiMU’alimi of <!a])roic, iso-caproic, and ea]'i‘\ I'ie acids 
roui', rde .Miiik u!i, ‘’i* eream at low lemperatiire Is due niaijdy 1o 

I;; dmiysis uJ' I'al ujid pi*otfi!i wilirh uccousits for ilie rjuicid uiid hitler 
!ki\r,rs'. K.Fdb 

374. A Fiirtlier K.eport on Tabulations of Counts Using Proposed 
Changes in Medium and Temperature of Incubation of Milk 
Samples, Ki;xl>t Ri i.lv, Chi(*f, Division of Market Miih i!)^esli- 
gaiiuns, Durean of Dairy Industry, U. S. D. A,, 'Wasliiisyiun, D. dt 
Ail!!. Couv. Tutern. ,\ssoc. Milk Dealers. Lahorabiry Set-tion, ]i. 2d, 
1937 . 
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, ooo rjy o'ives more iin'il'O’Bi 

T.,„l..s slu™ that atauduvd agav a d. K ,, ,,,,„ 

belAVocn I-Iauts than tryphme a.. . ^ i ^va. 

paato„ai..U«ih»eemeatohe«™ \„„„.at,.vh.. -> t'"’ -j';' 

'.-n-ater variatioa in the results tium m 

;„„pK, „( milh with the „.,„peratures. it we,,!., 

hi ihe same laboratory usius d.i ^p,„p„,,,y„ed and tha.t yreal. . 

seam Uiat laboratory proeedu ; satisi-aet..ry resnhs aiv to » 

to eontvol oonditams be exntisea ^ j,,„ 

oblained 


av hUMUEn. dud E.I.. '''»'■•■'■ 

375. Dairy Bacteriology. BtatNaun . Ha^ime 

482 pp., price if^o.OO. _ ^ set'oiitl 

Br.Hantnierhasbr„ughtthisbooh.>.^^^^^^^^ 

edition the main facts p;„„ „.as liubiished. Tin- hook is bro.oi 

durins' the 10 years siitoe the lust ed ^ , ,hi„„s oE tlie l.l eliaiiters: ^ 

ill scope as evidenced by the ; lanm "'' 

Bacterial eoinils of milk; mi v ‘ ;„-,||. ,i„a eiviiia; body cells 

ereaiii and its control; growth o "'I" j ^ . derivatives; preservation , 

ill milk; spread of diseases thvoiigh ™ .med. sweetened 

of milk and cream; ereina ; haCcrioiogy of lattler 

condensed and dry inilk; l>aeteiio ^ ■ t„„.,eriologv o 

ciiUnres; bacteriology ot tcriiie ted ^ 

butter; bacteriology of cheese; tests ioi e i 

book wliick is outsiaiuling. 


book wluck IS oursiHuuiiii,. . 

. ■ Milk Itav.ANNOESEii,'Pr.Foiscl,.F.Milchnufa^^^^^^ 

z“nlLt..,9(i,P.-2B^ 

" , , 11,.. uriuciual reprcseidalivcs ol 


in Kiel. Zentr. Bact. .?, Ub, p. ao , , o.o . , ^ 

The problem was to reveal whiel. -re the i^ttcipid -i™ ^ 

„;«„ct’er,-,„a eoii Tl 2 -iilin agar and analysed 

froili the diilerent an medical lalmratoeies. 
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■ • ■ 1 ic .1 of earboii liaYe been 

eoiiM not be detected, liieio was a leiiic ^ ^ -jj and 

the .•itn.te test and a mote or lcs,s "f 

Y p test The ‘>'a.s test in skiminilk pian ed to bt < t _ - 

\.-l . UY. _ Hit ^tvrms nrodnce only a few cc., typical B. 

dilfere Ppical ./>. - - ‘ imwin'er relativelv hidi amoiiiits 

,,,,,,,,, a„d very many intermediates, 25 

c-omt.mations ol . t ,, the sTstem of Bergey ivith the 

the imihov tried to JHit tin 1 - • enlomitev the 7 Esdierichia 

resnit that ho got 12 subgronps. He helong 

speeies and 4 .lerobacter speeies ot I:.eae> J. ^ ;■ , ^ ^ 

to the E. A. group at all and the speetes Jt. .,u,h hut,u 

are to be discarded. 

BUTTldR 


377. How 


.V to Determine the Keeping Quality of Butter C H 
Swift and Company, Ghieago, Illinois. Aat. Bulla 

Lt9, 7. p. 3. April Id, 11)38. 


Parsons, 
and Cheese 


ii. ;j.r, (, i'. '1 , av[m 1. ... - ^ 

Creaiiieries need a simple test to iiulieate the d'u'^'jC' 

it has r-a-ed through the of 

Xidasiieen illdged fm d-'^ty for :^:';:2:grfor 

Rcr-V 17 \t the end ol tins period ot t ime t . , , 

quality. The dfflereiiee J*’ C" tempered at 

butter lias iiiuto^^^^^ Careful control ol temperatures of iiicuba- 

r CmmLry. ^n-at™. fond— - f ^ I"™ ^1" 

liothis oceints the test is pnietuuilly mihieh-s^^ 

378. How Should Cream be Held at the^C^arae^A 

Dafcota State College, Bnioltiiigs, h. IVik. A.it. .wnta m - 

I .'ill g p :pt. April 25, 1938. 



'" ‘Tinr'iCferto miliutes. CKiled and held in Ihe crca.ii ryym- 

pasteur. -ed .it 4. I • ^ temperatures were 47 to 5fi“ F. 

Lih Xo. 2 mbi^resseidiallyhie. same ileatiiient except that it was stored 
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in cans for 40 to 44 Jiours at temperatures varyiu" IjetAveen 35 1o 45 ' F. 
Lot No. 3 was held in cans for 40 to 44 hours at temperatures nf 3-.) {o 4o 
F. and Avas then neutralized and pasteurized in. the manner desevitted. 
Cream from Lot 1 produced butter of lower quality. The decline in. seurch 
of butter from this lot Avas quite noticeable tlurin*^' the last thrs'c uionlhs <n' 
storage. There seemed to be a slight adAumtage in holding cream roAv undei* 
the conditions of these experiments. It is suggested that the eliects ot 
neutralizer, metallic salts and heat may be responsible for changes in ihe 
flaAmr of the butterfat in cream held for long periods,- or that Ioav acidiiy 
in neutralized and pasteurized cream during the holding period might faimr 
the development of proteolytic and lipolytic bacteria. W.V.P. 

• Other abstracts of interest are numbers 373, 432, 447 and 459. 

BUTTERMILK 

379. How to Make Flake Buttermilk by Spraying Fat into Cultured 

Skim Milk. E. H. Parfitt. Milk Plant Mo. 3, p. 27, March, 
1938. 

The author presents the details of the Vogt method of making 'llHke 
buttermilk by spra.ymg liquid fat iuto cultured buttermilk. iV cf)m]m.ra1ive 
body and flavor study of (a) eliurned-eream buttermilk, (b) clinrm'd-liak.* 
buttermilk, and (e) Vogt-method buttermihc shoAsa^d that the body of tin? 
churned-eream buttermiU? was free from, lumps and poured like sweet milk. 
The other tAVO buttermilks possessed rather heaA’'y bodies. Tbe eburuetl- 
cream buttermilk flavor wms preferred by those accustomed to the “old- 
fashioned” buttermilk but the flaAR)rs of all three types Avere mainrained 
splendidly for five days. (LIM.T. 

CHEESE 

380. A Study of Inexpensive Pasteurizing Units for Cheese Factories. 

AV.:iLTnm V. Price and Leo Ceruaixe. Fniv, of ■Wisconsin, Madi- 
son, AVis. Nat. Lulter and Cheese J. 2.9, 7, p. .14, A]>ri] 10, 

TAAm relatively inexpensive types of pasitmriziug equipment whiidi are 
suitable for use in clicese factories iTv-eiviug h'ss tiian 10,000 ponmls of niiik 
per day are described. Tbe bacterial destruction enieieney of iliese n\'u 
types of equipment AAmrc tested by the plate count method. ►Se‘n-<As are 
shoAvn for cheese made from raw milk and from i<leiitieul milk nnst.enrized 
by one or the other of these tAvo types of equipment. Both melliods of 
pasteurizing AA'ere sufficiently effectwe bacteriological ly to inqu-ovt* 1he 
quality of the cheese. 

381. Influence of Manufacturing Methods on Acidity of Brick Cheese. 

S. AV. Spicer and AValter Y . Price, Tjniv. of AViscmisiu, Aladison, 
AVis. Nat. Butter and Cheese J. 2.9, 10, p. 18, Alay 25. li,i3S, 



CHEESE 



Lrif'k elioo^e was made fi'oiii ])asteiirized milk inotMilaled witli 
'Muuiiii'rc'ial iype f>. Inch's staiier it was foiuul that the anioiiut of siaiier, 
rke )’i{>e3diiu’ period betoi’o addiira; the rennet, the temperature of Ji(‘aliijg, 
and the lime of di])piiig the enrd must he eurefully eontrolied 1o prodiiee 
sweet ('heese oi; desirable qua lily. A development of .02 jiei* cent litiaPalde 
aeidiiy in-1be whey before dipping' when dipping’ oecurred 2f lioiirs after 
setrmg seemed to provide a eoi’reet rate of arid develo])inciit for the re- 
luaiiider of Ike process. Healing temperatures of 104*^ F. in e.oiijunelioii 
with iliis acid ileveloj;)men1; produced a pll at three dav’s after making of 
ai'proximalel^' 5.1 witli a moisture content of 38 pier cent at the time t>f 
paraliiiiing. tfJieese which satisfied these eliara.cleristics was sweet and of 
desirable quality. W.V.P. 

382. The Manufacture of Blue-veined Cheese in the Midwest. C. B. 

Lank, Totva Agric. Expei*. Sta., Ames, Iowa. Nat. Butter and 
Cheese J. Aq 12, ]>. 14, June 25, 1938. 

»Step.s in the cni’d-making itrocess are described. Tim ripening of the 
cheese hy mold and. the use of liomogeuization .for the milk for making blue 
cln.mse are cliseusseil briefly. The devel(.>pment of eommereial manufacture 
of tlie blue (dieese in the United States is reviewed and tlie prediction is 
made that the demand .For this domestic prodiiet .should inerea.se materially 
during the next few years if high quality .standards are maintained. 

W.V.P. 

383. Rate of Ripening in Cheddar Cheese. Theodore 11. Freemax and 

C, D. Dahle, PeiuLsylvania Agric. Exper. Sta., State Collegt^, Peiiri- 
sylvania. Technical .Bnlletiii 3(52, May, 1938. 

From, an ecoiioniie. standpoint the ripening process is one of the most 
imporfanl ])liases of cheddar cheese production. This is especially true in 
obiaining the <lf.‘.sired flavor in the cheese at the time it reaches the eon- 
sniner. Also, hy reducing the time required to ripen cheese, tlie eo.sfc may 
be rediitied, 

A .study was made of seveut(?en lots of milk wiiieh wui’e divided into 
'moisture, acid, lienuin. Pepsin and Trypsin Se.'*ies. .Each lot .from the dif- 
ferent .series wms dividt'd into two etpial ])oi‘tions and the (.diecse made in 
separate vats. (,>no cheese from each vat wars ripened at approximatedy 45'" 
F. and the other at approximalely (53''" F, 

Analysis included bacterial content and type, pH, moisture c«>ntenil, 
amino nitrogtm content and flavor score, exwjpt that the nine lots in the 
enzyme series were not subjected to the bacterial analysis. 

It is {'(mclmled that: 

The rate of proteoh'sis hi cheddar cheese dui-ing ripening is directly 
ladated to the numbers of bacteria initially found in the cheese, as deter- 
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iiiilu-'d by ibe total (‘oiiot nificle mi hietose aud skiuiminv uyai's aiid b\ ?l;“ 
prot«?olytie <30111 it made on skiminilk 

Tbeve is no j*olation,sbip between niiiubers ol iiai'tevia iiinudiy i>o.nol ;h 
cheese and the devolo]nneut of flavor in the same eliecse. 

Chan|i‘inu' the moisture content of the (dieese throng’h sls.u'h.l noxliiit'a- 
tioiis in the eiird-makinji’ process cannot be expeeted to iidluence ■mai('riaUy 
tlie 1 ‘ate of ripening' in tlie elieese. 

TJic rate of pr<»teoLysis in clieddar clieese ripening can be increased bi n- 
100 per cent liy raising tbe ripening tenpierature troin do'" to liO"' F. 

The maximum flavor score is I'caclied nioi'e qiiit'kly when tJie ciu'ese is 
ripened at 63° F. tlian when it is ripened at 45° F. 

Clieese rijiened at C3° F. will attain as high a maximum flavor score as 
tliat ripened at 45° F. 

Low initial acddity in the cheese is coudncive to moiv ra]n<l proteuiysis 
but lias no significant effect on tbe rate of flavor devfdopmeiit. 

The quality of tbe aged elieese, as judged by flavor score, is sligiitly 
inferior iii tlie low-acid elieese. 

Tlie oeeiiTrenee of bitter flavor during aging is favored by a liigb I’ipen- 
ing teuipenitnre. 

Bitter flavor in cheese appears to be due to the presence of om* or more 
of the substances resiilting from the breaking down of <'as(4n. 

Additional amounts of xmre rennin increase the rale rd ]>r<neoly.vis in 
Cheddar cheese ripeiiiug, increase slightly tlie rate at wliich the, flavor 
develops, and produce an aged jirod net with slightly higlier flavor score. 

Added iiepsin increases the rate of proteolysis during Cheddar cheese 
ripening xaai'tieulaidy at the beginning of the ripening ]ieriod and at tlie 
lower ripening temperature, does not accelerate the development of flavor, 
but produces an aged prodnct with apipreciably higher flavor score. 

Trypsin increases markedly the rate of proteolysis during the early part 
of the ripening ])eriod, after which its eft’ect is greatly rediieeil. T]!i>. 
eimyine also increases slightly the rate at which flavor <leve!o[)s. ])!n i-oduccd 
the maximum flavor score attained. AV.D.S. 

Other abstracts of interest, are numbers 432 and 459. 

0H11L\H8THY 

384. The Effect of Excess of Vitamins A, B and C on the Assay of Vita- 
min. D and of Excess Vitamin D on the Assay of Vitamin A. 
Hilda M. Brice and Georgina E. Pi-iillips, Pharmacijlogica! Labn- 
ratory of the College of the Pharinaeeutieal Bofdety. Londu!!. Bio- 
chem. J. 33 : 1-4, 1938. 

The response by the line test technique for vitamin .D was imt infhnmcod 
by giving, at the same time, excessive doses of vitamins A. B or (d (40 y 
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t-iii’otorif. 10-15 ].r. \’k ntul 0.15 mg’, ast'orhic acid, rcspc('tiv(My. daily ]icr 
jiiiimaL The weigljt i‘cs]K>iise to a small dose ot vilaiuiji A was not 
iailiicth'cd by giving a granled series of ex(‘essive. doses of vitamin 1) (s— lUO 
l.r. per animai per week). It is cnmdiided by the aiitliors dial when 
assaying vilauiiii A or vitamin D, it is unnec.essary to fonsidin* the ]Hissil(le 
preseiu-e of anollier ^'itamin in tlie substance under test, [irovided the basal 
diet is adequate. K.tl.W. 

385. Buffer Intensities of Milk and Milk Constituents. III. Buffer 

Action of Calcium Citrate. E. 0. AV-Eirn’iEii, Bureau of Daiiy 
Imluslry. 1'. IS. Bejit. of g\gric., 'Wasliingtou, I). C. J. Biol. (Ahem. 
:/’AV; 283. liffls. 

■‘Kipiatiuns desei'ibing die buffer aetiou of ealeiuin ritrate liave been 
ilerived and curves based on diese oquatious compared with curves eon- 
snaicied LVom pnlendomctric titrations of caleiiim eilratc .solutions. Biqi- 
pori is gi\'en die Hast ingsAU'eBeon itlea of llie meelmnisin of ioni/aidon of 
caleiiim (‘iirait* in solution.’' 

‘ A\p]')licalion of the results of iniik equilibria indicates that the buffer 
action of cit rail's in milk is exerted principally in the range in wh.ich phos- 
phates and casein butVei* most intensely and is of slight moment compared 
\\ isls die effects of t hose other buffer substances.” Iv.d.AV. 

386. Note on the Quantity of Theobromine in the Milk of Cows Fed on 

a Diet Including this Alkaloid, 11. C. Downiix, .National Insti- 
tiiie for .Reseai’ch lii Dairying, IJuiv. of lieading. Biochem. J. 3'J: 
71. B)38. 

In 1934 it- was ri'poried tiiat cocoa shell is rieli in vitaiuin 1>, and in 
1ik],5 that the feeding of 2 ])ouuds of shell daily for a luonr]] during the 
winter raised riii' vitamin D eotitent. of the milk of sttill-tV'd cattle di the 
norma! siunmer level, while' in .1937 it was found that the fat emiteur, of 
the.se milks was im-reased, dut'ing tlie period of sitel! feeding. 

Coco;i shell contains apjiroximately 3 per cent of tbeobroiniue, and a 
cow rcs'ojving 2 pounds daily of the shell wotild receive ajipi’oximately 0 
grams of die alkaioi<i. ddicobromine was fed tu 9 gram quautilies daily ti> 
a smab group of .--ows for 3 weeks and on the la.st- day sampies of milk, were 
anai.vzed for theoln-omine content. It was observed that in the milk of 
three ciovk the average daily milk yield of which was ujiproxiuiJUcly 35, 10 
ami lis })oundvS, tiic "'t heohromiue” was respectively 4.71, 2,05 and 4,72 mg. 
per liter. In blank tests ujmn the luetliod, yields of upjU’o.ximarely 70 iter 
cent of added theobromine w'cre obtained. The maximum eontent of theo- 
bromine transmitted to the milk of the above three cows is, therefore, 
a}ipntximately 7 mg. per liter. According to a supplementary ]'n,il)lication 
of rite British Pharmacopoeia, the medicinal dose of tlieobromine is 0.3-0.6 
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For a ohild mulor 12 nimiUis, !^l^l\ne(\ in ti.', pints of tls* 

1-nillc. Plain eatino- .liorolalr ‘ iPi, Fiioo-da 

bnomino, and it- is not ^--.unnon o , m ^ _ 

0.3 of llieobronnnel tc- be, oaten b> an adi 

. ^ ■ TX The Content in Amino Acids of the 

387. Analysis oi Proteins. ‘ ^ Woman’s Milk, ib ik 

Caseinogen and LacUlb - TiKaiais’-^ Lb.^pual 

•p.nrnnK and d T-’-- ,, ,,, , 751 ,. lAlT. 

Medical Schoul, London. b.C. ... . ^..,,>4 

The protein of ccay’s milk and oC the protein (d‘ 

f.,v An.n.« .vu.n.dlv uilutM Avuh 

i-ow's milk AVith woman s .mdk, dn 

an e((nal volume (d: waiem ^ .vnu.aeds 

Except for cystine, wbudi m lb. .. - 

milks, eow^s milk contains f times ‘ ^^.pi f-oulain hali: lim 

Cow’s milk diluted witb. an eqna volumes 

amount of cystine prcseui in .^^ip bo below the. amounts 

of water then tryptophane and poss 1 h ^ f J iiF water will 

in .Oman's milU. u™„0 ...id. .ys- 

have an equal amount of the sum oL t - i K.tbW. 

tine and methionine. 

• 4 ! i\/fiir TIT Salt Equilibrium with Special Reference to 

388. Dialysis o£ Milk. HI. ^ Vposoborus. h. H. TiaYMPITT, d. H. 

Calcium. Magnesium, and London, ’W. 14 . 

BiTSi-imu and I). F. Ftl^-e, Lyons Lnbmmoins, . 

Biocliem. d. 5 T: 1801, 10o7. ^ ^ ..1; n^n!' 

It has been previously -shown by these -iu- 

« of disiinet iudmrtaneyn that achlhha... 

:l“/“rdUuid' ol .■on..,enh.t«l noids had tha sa,aa , „• 

nf the orminal amoniiis oL (li.ii\san.t v.i, 

srsx- ... 

was studied. It ^ agitation. Treatment ot the miln in im 

unstable and m.i> ' appears to stabilize tiie salt mpnlilirimm 

preparation -Oi mi v - ^ analvtical fi^'ures are presente<l for raw, pas- 
Thft following ranges of aiwljtKaL n„ 

teurized and dried, separated, “average mi v. 
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Total ! 

Pialy sable 

(as 9r ru; total ]>vc.sr'nr) 

Inorganic P ' 

0.03—0.77 1 


()rg;:iTiie .P .... .... 

0.31-0.3.8 I 

1 . ■ 7-15 

Ca .... 

1.27-1.44 

25-42 

M.O’ . 

* 

0.10-0.15 

.62-83 


K.CAY. 

389. The Milk Clotting Action of Papain. iV. IC. Baij.s niid S. 11. Hucaei;, 

Bur. of C'lieiiL and SoilSj TJ. S. D. A., Wasliingtonj D. C. 4. Biol, 
Ciiem. 121 : 737, 1937. 

Tile milk clotting' eompoiient of papain . ai3pears to possess activity in 
agreement with the coneeptioii for papain proteinase. TJic cunijiojicnt is 
activated by cysteine, pheiiyliiydrazine, and cyanide, and has a iiigli 
teniperatnre optiniiim. 

The time required for clotting was sliomi to be a straight lim^ finnhion 
of the enzyme concentration; a quantity of the eiizyrno, constant for any 
condition, is inactivated by the milk. Iv.B.YV. 

390. The Position of the Unsaturated Linkage in the Hexadecenoic Acids 

of Certain Natural Fats. Jghh M. Spadola and R. W. IhuMiCN’- 
Bnr. of Animal Iiid., U. S. I). A.., Wnshingtoi), I), 0. 
J. idol. Chein. ML 787, 1937. : ^ ' : 

The liexadeceiioie acid present in goat milk fat, egg yolk giyiunldoK, and 
the depot fat of the white rat is chiefly the 9-, IQ-hexadeccnoi*; acitl 

KG.YV. 

DISEASE.. 

391. Sterility in Cattle Symptom not Disease. O’. R. rJo.N''ii.'Ui, Ohio 

Agrh'. Exper. Sla., "Wooster, Ohio. Ohio Exper, Sla. ^Yeddy 
r ress B n ! i . XX id l~l 8, J idy 7, 1938. 

Sieriiiry in caiiie is not a specific cli.sease, hut syinptoni o\' a, large 
numi)!'!' of dilioi’toit diseases. Appropriate treatment ean 'be applied only 
.oiler inbUigcMil' dio'gnosis ])y a competent veterinarian. "W.E.lv. 

392. Results of Calfhood Vaccination.- L. J. ToiiPKixs, Hheflield Farms 

Comi'iany, F. Y. Ccrl. Milk 1,3, 141, p. 7, Jan.., T')38. 

Tills artiele siinimarizes the results up to date <.d‘ a field exjierimenl in 
rairiiooi’l vaceination .for Bang’s disease wliieli W’as started in January 1934. 
Tile ivsiiUs (»f tin; research work done show that wlien calves are vaeeiimted 
iveiweeu the ages of four aiul eight months with an appropriate, vaccine, 
the agglut iuutioii litre disa.])pears in a relatively shoi'l time, leaving the 
animal immunized to some degree. '^YS.M, 


Atiother abstract of interest is 401. 
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393. MUk the Most Perfect Food t ^ CUeuvieal Pnb&hing Oo., 
Dipawali, Imha im 

148 Lafayette St. In. ^.. l ^ ^ :. i u- ;„utade tte Ml text 

The title of this hook is not with special 

Jov the author really Pt'®®''*® pt; ‘p,v diet through inereased consurap- 

tions in India is not too 5 ?eneral ^.ppennost in tlie thonglds ot 

The promotion ot the ^ p^th religions and ivealtti reasons. 

Gie author which is essential in M^^,yhter and Imndling ot nn^ats imr 

India has neither supervision o ^ tempeiad u^ are nsrially almve 

refrigeration i)> a country ' KoHnualely, for the nutrition of the 

the temperature of the hnman ax . ■ noed not he .h^sinn ed 

is accepted in the ,.,a 

to secure it. seiMt vearlv milk consumption is oni> 

fermented drinks. The total product ion of the 

about 85 pounds, cansei lYrYaiVhas 5'’ 500 000 milk cuws ami t 2 O.n 00 ,t»Hi 
cattle. It is estimated tliat 100 ilonmls and the latter 1200 poumls 

she-bnff aloes, the foimei ^ rcunired hv the calves. 

of milk per year in excess o verv elementary manner lor 

The iiuitorial ni this booh is i ■■ ^ ..bvioiis. and oxccpTiim 

geuernl pnhlic reiidiiig. bylhe author. Xcver.lnless, 

may he tahen to some of the " . A.C.l'. 

the hook is both interestiiig ami iiifoiiii.itiv . 


t*AS- 

, Fa- 


Curl. .Milk /d, Li», p. 5, Nov., IK!.. 

A discussion Oil the ocsema ,- 

3. Is tlie pi-oloiu ot cows n • , , i,„fiiv..i'aWo clV"ci ui'"ii 

o. Does a liigh tempera tuve have a. f.,u..i.d.k. 

the protein in cows’ milk? .,i,,,nli,.ai,cc of milk pi-oicin.' 

1- .--r 

the various forms of milk : whole milk, evaporated milk, .... 

r,.,- r' “Mankind’s Foster Mother." M’. D. Tvr..u-s.s. Ohio .Igo'u 
395. The Cow— Mankinas r inio 140 p. 7, Deceiiiher, V.IST. 

Bspev. Sta., -ftrooster, Ohio. Celt, Milk J_, lu. p. 
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Tills paper diseiisses the relationship between the feed of ilu' oow aati 
tlie composition of the inillv, emphasizing tlie vitamin content. 

■\V.R.3L 

396. Soft Curd and Homogenized Milks. Irvin J. AVoloiax, HeliooJ of 

Medieine, TJiiiv. of Pennsylvania, Pliiladelphia. Peiin.-^ylvnnia. 

Ann. Goiiv. Intern. Assoc. Milk Dealers, Laboratory tSectioii, n. 

114, 1937. ■* .. 

Tlie ],)H of file stomach contents of a healthy iiifaiit si^ldom falls below 
5.0. The iso-eieetric point of casein is 4.7 while the optimnm pli fur action 
of pep>siii is 2.S. Acidity in the stomaeli of the infant is not favorable for 
action of jiepsiii, but in the young adult stomaeli a pH of hetweeii 3.t) ami 
1.4 is reached so ac.tive digestion by fiepsiii is obtained. 

All artifleial digestion device in whieli milk and milk J*oi-iniilae were 
subjected to the elieinieal action of .synthetie gastric juice made from liydro- 
olfioric acid and pepsin is described. The production of liiu^ soft curds l)^' 
the addition of baiiaiia powder and baiiaiia pulp is desei-ihed. Gommerdal 
methods of producing soft curd milk are briefly discussed. Clinical evi- 
dence sho’ws that tlie milk preparatioiis •whieli yield soft curds are well 
tolei’ated and wtill utilized b.y infants, children and older persons, and 1hat 
soft {'UihIs mejiii line curds. Better eoiitri)! and standards an' needed .for 
ihnso pniduets. E.F.G. 

397. Lime and Phosphorus, and Their Significance to the Milk Dealer, 

Walter H. Eddy^, Columbia [1011'., New Toi’k Ann. Coin-. 

Intern. Assoc. Milk Dealers, Laboratory Section, p. iJG, 1937. 

The role of ealeiinn and pliosjjlioriis in nutrition is discussed. Dr. Sliei.*- 
rnan in recommending’ a quart of milk per day for growing cliiJdren bases 
tills upon the fact tliat tlie child needs about 1 gram of calcium per day for 
liody maintenance and growth and this is eontaiiied in tlie quari oi' milk. 
Milk is a beltin’ source of calcinni than vegetables. lit iliziition of calcinni 
and phns]!hnins is tiependent upon vitamin D. A more acid ooniHiiou in 
llu‘ digestive tract favors solubility off calcinin. The parathyroid gland 
has a spinnlie etfctU upon calcium assimilation. An outline is giwni of a 
prot'ciinFe to (‘heck sat isfactory calcinni and phosphorns as.similatioii. 

M.F.d. 

398. The Effect of Season and Feeds on the Vitamin D Content of Milk 

Under South Dakota Conditions. U. <\ 'Wallis and T. Olson, 

South Dakota Agrie. Exper, Si a.. Brookings, Se. Dakula. kio. 

Dakota Exper. Sta. Bull. No. 321, March, 1938. 

Six grade llolsteins were used to study the cliect of tin' seasfni of tlic 
year and of the feeds consnmmi by dairy cows on tlie vitamin 1) content 
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ol: tjie milk prod m; eel. A mnrkeel seasoiinl offeet was iouml. Sinaim-r 
milk ('Oiitained 32 Iiiicruatioiial TTnits oi; vilainiii D per fpirirt. v/liit'U was 


about ioiir times the aniomit of vitamin D eoniaimnl in lim wo.ue 


proiliieed muler llie conditions of tins expevinumt, 

Tlio vitamin D ii] the fet'd eaten by the e'ow also had an miifoL'iain 
infinence on the amount in the milk prodncetl. "When tlu‘ vitandn I) inlal.e 
was increased Hie milk became piropovtioiudeiy rmhev In tin's inpitirta.m 
food factor. The alfalfa, liny nsi'd in tlii.s exp>erimenL cemtained bOd Init*!*" 
national Units of vilaaiin D, and the Prairie hay 2b0 Tnternarional ! huts 
of vitamin D per pound. The hay was fed at the raTt' of 2i) pounds pci’ day 
so the cows getting’ alfalfa hay received 10,000 Interiiatiomd Uuils of 
vitamin 1) daily, and the cows gel ting prairie, Inpr rec<hved bliOO nnirs. 
This difference in intake was reflected in the liigher vitamin D coutein, of 
the milk produced hy the cows receiving alfalfa hay. Ilowtwer. only a 
small proijortion (between 1 and 2 per cent in this case) of die vilamin 
in the feed consumed was recovered in tlie milk. 


Because of the importance of milk as one of the few food seni’cc's of 
vitamin D, advantage slionld be taken of all factors wliicli will I'entrilniie 
towards increasing the antiraeliitic value of milk. Some uf tliese factors 
have been indicated in. this bnlletin while oHicrs will rc<jiiire further 
study. P-.C.T. 


399. What If There Were No Milk? Nixvt. SnrnoNDS, Cul!<\ge of ],>en« 


tistry, Univ. of California. Milk Plant Mo, 


2, p. 32, Fch., 1038. 



Milk is discussed chiefly from the standpoint of its ealcium content, the 
role of which in dentition is emphasized. G.M.T. 

400. A Note on the 'Vitamin D Content of Cow’s Colostrum. KAT.En.rr.x 
M, Henky and S. K. Kon, National Institute for Ke.seareii. in 
Dairying, Univ. of Eeading. Biochem. J. 31; 2190, 1937. 

The vitamin I) content of the colostral fats of a (iiiernsey cow on pas- 
ture was 1.2 I.U. per gra,m for the 0 and first day pn^i parfuiu, O.ntl j.l". 
per gram .for the second, thiril, and first half of the fonrih days, arjd fl.3t» 
LIT. per gram for the last half of tlie fourtli and first half of liu' iiiih days. 
Normal control hutterfat from a co\v on the same ration contained (t.41 i.U. 
per gram. Compared with later milk, colostrum contaius n'lativcly na-cu 
Aulainin A and carotene than vitamin D. K.< U\\'. 


401, The Relation of Fat to the Utilization of Lactose in Milk. K, J 
Sgitantz, G. a. Ei/VEIijem and E. B. Hart, Dept, of Agrii*., Ihiiv 
of 'Wisconsin, Madison, Wis. J. Biol. Chem. 132; 381, 1938. 

Rats placed on a mineralized whole milk diet made very etiicient ntiliza 
tion of all the milk sugar. This has also been found to be true for a pi* 
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and a calf. Wlieii tlie aninials w£n*e placed oir a niineralized sJflm nnlli 
diet, sugar was readily detected in the urine after a few day.s of fe<'ding. 
The sugar was identified as galactose and aceonuted for all of the rediieiug 
material in tlie urine. In the efi.se of the rat, as high as 35 per cent of 1lie 
ingested galaeto.se was recovered in the nriiie. Fats .siieli as biitterfat, laivl, 
corn oil, coeoaiiiit oil, linseed oil, and palmitic and oleic acids, wlien adiled 
to ini,iie:ra]ized skim milk at levels of 3 to 4 jier cent, prevented this loss 
in the urine. Glycerol or butyric, |3-]iydroxybntyrie, caproic, and laotie 
acids did not pi'eA'eiit the loss. On mineralized .skim iiiillv; tlie sugar of llie 
blood rose to about 200 mg. per cent, while on wdiole milk it seldom rose 
liig'lier than 140 mg', per cent after feeding. K.G.'W. 

Other abstracts of interest are mimbers 384, 386, 387, 428, 444 and 454. 
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402. Some Calf Disorders of Nutritional Origin. C. E. Knoop, Ohio Agr. 

Exp. Sta., Wooster, Oiiio. Ohio Exp. Sta. Weekly Press Bull, No. 
XXIII-t), Apr. 14, 1938. 

Many calf disorders may have mitritioiial origin, chiefly because of lack 
of certain, ininerals and vitamins. Lack of vitamin A and iodine are cited 
particii'larly. W.E.K. 

403. Grain, Silage, Hay Supplement Pasture. A. E. IlERKrN,s, Ohio i\gr. 

E.xp. Sta., Wooster, Ohio. Ohio Agr. Exp. Sta. Weekly Pre.ss 
Bull. XXni-10, May 12, 1938. 

It is pointed out that it is seldom economical to attempt to compensate 
for all the clefieiencies of poor pasture by means of gTain only. The use 
of silage, hay, or a cultivated pasture crop, sneli as Siidaii grass, in eoimee- 
tioii w-ith a low rate of grain feecliug’Hs Teeoimnended. 

W.EJv. 

404. Pasture, Cause of Milk Slump. 0. P. Monkoe, Ohio Agr. Exp. Sta., 

Wooster, Ohio. Oliio Exp. Sta.- Weekly Press Bull. No. XXITT-16, 
June 23, 1938. •: 

The marked deeliuc in milk production often, experienced after the first 
Hush from jRist.iii’c is probably due io an adual siiortage of palntnble giaiss. 
'fu jO'NwenI this drop the praelice of rotating pastures is .sugge.sted, 

W.E.K. 

ICE CREAM 


405. The Merchandising Council in 1937. G. Y. Hretok, Fairmont 
Crcainmy Co., Omaha, Neb. Proe. 37th Arm. Conv. Int. Aw.sn. of 
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During' llie ]);Ksi year the aelivitie.s nt' the lee Creaui Mereiiiutf iisiu;-' 
Listitiite were iin-reasiHl. One important. [)liase i»f the -work wa> a 
of 34 1\vo-(.lay regional uiereliaiulisiiig' eouiVrenees. so [danued that ihoy 
fairly eovered the eonntry geogi'a,]iliieally. 

The inonthly puhliralioii of the inslitnie, ‘‘'Flie Siunnuig iieeh v.'O'- 
eoulinnetl for the henefit of sales and advertising Jiianagvrs of i(‘<' <‘i’e;nu 
ooinpanies. Another luunthiy ]>id)li<'ation, “ h-e Cream Ciirrents.’ s*' 
planned i^rimai'ily foi* the retail deah*r. .lee rreain nntnniamm'ers can 
purchase copies at 4 cents per eojty .for disiriliution t(t then* doaiei's. 1 \v<i 
talking slide films liave bemi prepaivd .for nse by iee cream mer<•harHl!sor^; 
the one is intendeil foi’ showing to retail dealers, the other is of interi"^; P> 
consumers. 

The lee Cream ireri'haudising Tnstitule also offers persona! iiifonua i jimi 
servic(* to maniifaetui’cM's with spieeihe i<'e ereaiu niorehaudishig prohli-nn.. 


406. What Have You to Sell? C-horoe W. llEXNKRicii, lee Creani Aler- 
eliandising Institute, Inc., ’Wmsliington, D. C. Proe. 671 ii .Ann. 
Conv. Int. Assn, of lee Cream 'M’frs. lO: 4, It). 3S)37. 


The importance of a constructive soiling program is stres,se<l In’ tlii* 



author. Merchandising of ice cream at the soda fonnlaiu is then diset{s,sed 
from the standpoint of profitable operation. The lionie deiivm'y of ice 
cream was also found to be a profitable way of selling the }iro<luet, 

M.d.M. 


407. Showmanship in the Ice Cream Industry, Zexx KfuTiiAX. Ai*\v 
York, X. Y. Proe. 37th Aim. Conv. Tnt. As.sn. of Ii-e Ciaatm Mfs-s. 
10: 4, 20, .1,937. 

The author dlsensses tlie elements wliicii he feels are essential in sneri-.ss-- 
fnl sale>smanship and gives numerous Illusti'al ions nf liow these eK-meuis 
],niYe been siK'.eessfiiily emphiyed. ,.\Ld..\{, 


408. Specialties — Their Place in Industry. Nou.n.w .fe.* h..w, 

Corp., Xevv Yoi'k, X. Y. Proe. 37th Ann. t’onv. {in. mT I-, 

Creani Mfj'.s. 10: 4, 35, 1937. 

Although bulk ice cream is the mainstay of tht' icc ciasim iuduNf i'- 

true that a greater luimher of llavors and ,sj>ecialii(‘s will inerea.ve - iie 
Ions of ice cream sold in any .store. Specialties wldf'h arc properly !>ack 
aged, stored and handled will add to the profit.s of an accouni. Tim it-f 
ci-eam salesman is urged to determine tlie relative amount of jirotif ihr 
bulk ice cream atid specialties and properly instruci the retail ileahn- alone 
these lines. 

The iee cream maker is urged to Inmdle only sm-h s{)eciHl{ies or imveliies 
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whif'li I'liV.M' {lie iiasis ul' au(} pi'iiai (-oiitrcl. O\'oi'.sizo(l and imdcM-jnaeial 
ii-s havr iit'fii the soiua'O (>!' a, eons id enable aniomd of li'onhU'. Leji'a] 
si>:e ;u!d lam.tiati have pndeeted nmnerous nnu'kels from diflieuliy willi 

^)n-*'iab ies. 

409. Ketail Store Trends. O’NExUj ]\r. Joi-ixsok, Stalisiieal nml A('eonn1- 

inu' Ibii’i^au. L i. ('. ]\1., AYasliiii^'ton, L>. C. Piaua 071b x\iin. 

h'onv. ifil. Assn, of Tee Cream Mfrs. 10 : 4, 44, 1907. 

The anihor lias found that 20.9 pei’ etml of the mannfaelurors sell iee 
(•rr-ajii limimi'li retail .stores, Imt tlie iee eream sold in this manner i-epre- 
sent.s imly 11.5 jier rent of the total sale.s. Only 15 per eeni of the ire eream 
maanfaeturers 0 ])erate iitore than one retail store. 

Tile types of stori's operated, llu* kind of inerehaiidi.se featured, the 
aveiaiye sellinp' priees, and the kinds of cones sold aiv talndated for the iee 
eream stores siiulied. A eonsidtn-able amount <d' data are presented and 
many jiroMems arising in retail selling,’ are dismissed. A niaiuxfaet iirer who 
is consider in, a,- tiie sale of iee eream throuifh retail stores .should find this 
in forma lion very hel{>ful. 

410. Retail Stores. A Discussion. Pria*. ?*7th Ann. ('onv. Tut. A.ssn. of 

Iee Cream Mt.'r.s, 10 : 4, 68, 1937. 

1 , 1 ' Llovd D. WiTTKi;, Snowhite Creamevie.s, file., San An.u'elo, 'fexas. 
'NVitli lilt' adviMit of new deveh)pment.s, the iee ei*eam indiLstry has been 
(*}!an,! 2 'ed from time to time. The retail .stoi'e is a pre.sent flay troiul 'whiL'li 
may mean another triinsition point in the indii.stry. The retail .store eame 
into exi.steiiee in the depre.ssiou year.s as a re.sult of intense eompelition and 
de-ereased ^jmllomnae of sales through the regular outlets. The place of tlie 
retail store in the industry is questioned by some and upheld by others. 

iletail stores will ooutinue to be suei'cssrul so long as the public is 
t>tt:ered ; Products of (juality ; A vaviety of flavors ; Attractive surrounding’s ; 
Convenienee and service; And, most imporlaut, values. 

(2i 1). 11. Dokuax. Protected IMilk Pinnlucts, Kansas City, IMi.ssonri. 
(bir ('ompauy has operated a few retail stores over a period of four 
\car,s. Pidil the past year the stores were not equi]qH'd for Fouutaiii 
.servict'. Tilt' adilition of the fountain .stores jiroved very sueeessful. The 
i-etai! store also itrovcd lo be very iH'lpfnl in ])romotin,g .specialties, 

id) E. P;, Daukow, Harrow Iee Cream Ct»., AU)U({ueripu', New Mexico. 
Our experience wilb a retail .si'ore lias Ix-en over only a live luoiitli.s' 
period, Xotiiing Imt package goods i.s sold — liriek iee eream and tive-eent 
items in ])a('kage. No attempt w’U.s made tif call atleution to the retail store, 
by atlvertising. Yet throngb the .store as iiiueli brick ice eream lias been 
sold as by the ten best dealers handling our icc cream. 5Ve have found 
that packaged iee eream can be sold successfully through tlie retail stort'. 
(4) CxUtL A. Steel, fSteel Be Soto Iee Cream Co., Aliuneajiolis, ]5.Ihm. 
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A retail store was opened by oiir eompaiiy in a town ■where tJie company 
operated t.wo ii-e cream routes. After a few months it w’as found that more 
ice creatii was b(;iiig sold t'liroiigii the store than throng’ll the two routes. 

It is believed that operating both a retail and wholesale ice cream biisi" 
ness on a large scale is not practical. Howeveiy by oiieratiiig a few retail, 
stores it niiglU be possible to show the dealer how to merchandise ice crearii 
s'lK'.eessfnljy by operating his store as an ice ereain store during’ tin? slioi’t 
busy season. 

(5) G. D, Turnbow, Protected Milk Products Co., Oakland, GaliiGmoi. 

TJ)c retail store spread is only one of several fuiidanieiitals in 
operation of tliis type of business. Sncii elements as the traffic eonnt , joc:;-* 
tioji of store, constriietion of store, products to be sold, and many uiiow 
del ails, must be decided on before retail store spread becomes a factor. 

"We have found it difficult to find properlj' trained personnel and niaii" 
agers for the ice cream stores. Yolnme is alsc) essential A sueeessful sini’e 
must handle in excess of 5,000 gallons a year. 

f 'With, ice milk, a gross, spread of ,47, peiv cent .should be realized. Our 
aim. for an average spread oti all pfodiKjts is 42.5 per rent. 

The projier training of new employees is paramount. They are first 
trained in a manner similar to that used in the classroom. .Following this 
they work for a period of time unde? a trained stiper visor. 

The store nianager is giyeii a bonus for obtaining sales <|uu{as on certain 
products and on the entire quota .for the set up for the moiitli. In addition, 
a special bonus is given to the managel^s who maiiitain the required store 
spread for the month. IVLJ.M. 

411., Sodium Alginate — -A Stabilizer. ,V. C. .StebnitZ' and II. H. Sommer, 

' '..D.ept.' of 'Daily I.ndiistry,. Uni V., of Wis.,’M'a,dison,''Wis,l: lee' Cream 
'Field 52, '3, p. 48, 'March, 1938,; 4, pr 52, vipril,: '193,8. ■ ■ , 

The sutliors compared the stabilizing xmoperlies of ^\)dimii a’lginale 
(Dariioid) wfilh those of geialin ol the .folhAving Bloom slrengihs 150, 175, 
200, 225 and 250. Tin.^ mixes were prejiared in a(U!orda!iee with eunimt-ivld 
practice except ilmt liny were iirocessefl in much smaller i>;nri8e>. I’lu' 
ice e.ream was frozen nsing a 21 gaJIoji vertit-al ]>rine I’rerzer. 

The authors report that the addition (d 0.2 ]hm' ceui, “ Dai’iloid rmi.s-'fi 
an increase of 0.0<S to 0.10 in tlie pll of the mix wlierea,.s i).3 fier "'.Dari 
loid” resnlbxl in an increase of O.hl to U.17 pll. These additi<uis caused 
a decrease in titratahle acidity of U.IO and 0.015 per eeii! re.spcc! ively. 

In contrast wdtli the abo\’e, the various gelatins t-aiised no apprehahlo 
change in either the pH or titratahle acidity when added to the mis.. 

Mixes containing gelatin were foinid to liave the same coi(tr as li)e 
control mix w.ithout any stabilizer, while the sodium alginate mixi?s showetl 
slightly niori* color. 


ICE CREAM 


249 


Measiireinents of viscosity showed the sodium alginate mixes to l>o. more 
viseoTis tliaii gelatin mixes wlieii freshly prepared, whereas after aging 
this differeiiee did not necessarily persist. They report that agitation of 
the sodiiini alginate mix claused a considerable decrease in ^iseosil\'■ wJiieli 
■was not regained by subsequent aging. 

No teiideiiey to whey o'ff occurred with the sodium alginate or gelatin 
I’tiixes. ' ' ' ' ■ ' ^ ■ 

'Wdieii sodiuni alginate mix was cooled to 60° F., aging seemed to 
improve its whipping ability whereas if cooled to 40° F. immediately after 
lioniogenisfiatioii, aging did not improve the whipping proj^erty. The authors 
state ‘‘TJie dilference in whipping ability between gelatin and sodium al- 
ginate seems to depend to a large extent nioon the eoiidition of the freezer 
and the amoimt and strengtii of the gelatin used — Excessive amounts of 
sodium alginate seemed to have the same deterrent effect on the whipping 
ability as excessive amounts of gelatin.’’ 

Aeeording to the authors there 'was practically no difference in body 
and texture of ice creams iiiade with sodium alginate and gelatin wdieii the 
correct amount of each wms used. 

The authors claim “As a stabilizer for ice cream, sodium, alginate show's 
all 'tlie desiralde properties of the other ice cream stabilizers and in a,ddition 
shows some distinct advantages.” In this co.imection they emphasize 
|:)iirt!cn1arly the advantage of nniform viscosity dniing the aging of sodii’un 
alginate mixes. W.G.O. 


412. Viennese Ice Cream Stresses Flavor. Anonymous, Ice Cream 

Field 3? P- 54, March, 1938. 

Vieiine.se ice cream, aeeording to Sidney Freier, an ice cream mann- 
faeturer of Vienna, is made with egg jmlks (10 to 20 yolks for 1 rpiart of 
ice cream), milk, cream, butter and 18 per cent sugar. He claims the flavor 
■must be very pronounced, e.g., 30 to 40 per cent crushed fruit is used in 
Viermese fruit ice cream ; the taste is never douhtful. 

CJotf».‘e is the m<!st pojnilar Ihivor in Yieriiia foilow'ed by nougat oi‘ iiazel- 
■niit. rawiierry is also a laqudar flavor, but vanilla and chocolate are in 
little demand. 

Mr. l'h,-eicr feels that, more emphasis should be placed upon flavor in tlds 
s'ounjry, hut, he is iinjire.ssed/vvitli the magnitude .speed and efficiency of 
Anierii'au machines, W.C.C. 

413. The Small City Plant. M. V'. Yale and E. 0. Hickey, N. Y. Agr. 

Exp. Sta., Geneva, X. Y. Ice Cream Field 3;2, 8, ii- March, 

1938. 

“In general, vender, s of ice cream ia.ke poor sanitary care of dippers 
and s('oo'[>.s’’ according to llie authors. They claim fiirllier that .small 
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retailer iTiaiiiifactnrer,s are, as a group, least familiar witli savrilarr 
principles. 

They state further, “the greatest need for impro\'eraeDt in sanitation 
appears to be in the dispensing of bulk ice cream in a cleaner <iiid more 
sanitary’- inanner. However, thi.s need is no greater than that for iinprove- 
nient in the liandling of many other foods and be^nrages; and it is doubtful 
wlietlier iee cream sboiild be singled out for ac-tion. The whole question of 
sanitation in respect to food handling is receiving and should receive nimii 
attention at the present time.” W.tUh 

414. The Use of Lecithin. J. H. Erb and H. Colliists, Ohio State Diiiv., 

Columbus. Ice Cream Field 32, 5, p. 42, May, 1,938. 

.'Dii:)piiig chocolate bars ordinarily results in the incorporation of sorm? 
moisimre in the coaling which increases its viscosity and dca'rea.ses tlm 
amount of surface coverage. The addition of 0.2 to 0.4 (ler cent lecilldu 
tends to reduce the increase in viscosity due to water dilution. W.C.C. 

415. Egg Yolk as a Mix Ingredient. C. 1). .l>Anr,E, Penn. Slate College, 

State College, Pa. Ice Cream Field 32, 5, p. 25, l\lny, P938. 

The author j)oi}iis out that since 1920 tin* ('umniercial use of mig pintti- 
nets for iire cj*eam manufacture has increased maim-ially. Egn yolk im- 
j)roves the whijiping pro[)erties of ice (;ream mixes es])eeially llioso made 
with butter or frozen cream as the .soni'ces of fat. Often beneliOal rt'snhs 
are also obtained from its use in ehocohite ice cream. 

The various types of egg products available for use in it-e cream are 
considered and a brief discn.s.sion presented as to the possible ('onstirnent.s 
of egg yolk which may be responsible for the improved whipinrm' qualities 
of tlie mix. AV.C.C. 

416. Use of Anti-Oxidants in Ice Cream. A. C. Maok am! P. XL Tracv, 

Do]it. Dairy Industry, Univ. of II!., Frhaua, 111. Ice (’i-c.-nii b’c\‘. 

21, {), 1). 82, Jan., 1038. 

Oat flour was added to ice creaau mixes containing three p.p.m. nf adbiml 
co]t]ier. The amount of oat flour added ranged from 9.1 to 0.-5 per (-(‘nt, 
.In order to be assured of ample anti-oxidative protection in vanili.a io 
cream it is recommended that 0.5 per cent oat fhmr ])e milled. ’\'ari-ms 
methods of adding oat flour to the mix were studied. The most saiisi'actm-N" 
methods were to add the oat flour to the mix with the sugai’ or to udil ir in 
dry form at the freezer. It was found more difiicnlt to contnii tisc de- 
velopment of stale metallic flavor in .strawberry ice cream by llie addiltoii 
of oat flour than in Amnilla ice cream. Oat flour added at the rare of 0,.5 
per cent delayed the oxidized flavor development. -l.H.E. 
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417. Profitably Priced Packages Preferred. J. II. Carotiiers, Lo.s 

Angeles, California. lee Cream llev. 21, 9, p. 44, April, 1938. 

Iii order to give tlie eonsiinier a better quality and more fairl^' prieed 
]);h-ka'j;e the overniii slioulcl be eoutrolled, and a yn’ice slioidd be set on the 
paekiigi' wliieti would allow a fair niargiu of profit, to tlie maun faotnrer and 
tlie dt'iiler. It is suggested that the imdee lie set on a unit lia.sis so the dealer 
will know a certain profit will be made on eaeli individual unit sale. 

J.H.E.- 

418. A Study of the Qualities of Commercial Ice Cream. W. H. Brown, 

Dairy Dept., Purdue Univ., Lafayette, Indiana. Ice Cream Rev. 
21, 9, ]:>. 110, April, 1938. 

• Viudytleal and baeteriolog'ieal results compiled on 570 samples of eom- 
Uifi'toal iee cream at Purdue University are tabulated and discussed. 

J.H.E. 


419. Controlling Stale Flavors in Ice Cream. K. G. Weckel, Dept, of 

Dairy Industiy, Univ, of Wis., Miidison, Wis. Ice Cream Kev. 21, 
9, p. 35, April, 193S. ' ' : 

State flavors in iee eream originate through the use of inferior ingredi- 
iuits, iiiad/vertent equipment effects, and slow turnover of the product. 
(Joiitidbuting faetor.s to eacJi of the above are discussed and preeautioiis 
anxl remedies siig'gested. J.H.E. 

420. Ice Cream Regulations. M. G,. Young, Missouri Dept, of Health. 

Ice Cream Kev. ,91, 6, p. 28, Jan,, 1938. 

Tlie rojssiimer of iee cream and other dairy . produels is entitled to tlie 
same .heallli protection as the consumer of a bottle of fluid milk. Pactors 
diismissed .‘ire the regulation of the raw products going into ice ei/eani, the 
rnniivil ]ir>'‘hiems arising since the development of eomiter freexers, the 
sjiU'siiua of riMjuiriuv pasU’nrixiug of mix and niauufaetuve of ice cream 
In }h‘ .a rtiiu iiuious proeess, aad tlie sanitary eondilioiis of tiie retail outlet. 

: ' ■ J.H.E. 

421. Refrigeration in the Ice Cream Industry. W. L. Puaro, York Tt-o 

Machinery (lirp., Charlotte, N. 0. Ice Creavn. Kev. 21, 9, p. 4d, 
April, .1938. 

'fhe most conirnou eause of ineffieieiit refrigeration, plant pei'furuiance 
can he ('redited to high condensing pressures. An ilhi-stratioii is given 
showing dm increased eo.sl o.f operation due to excessive head ])r(;'.ssure. 
The most eommon cause, s <d' high pressures are uon-eondeusable gases in 
the sy.srem, dirty co,ndeuserR, lack of condensing water or ernideiising water 
not c'uol eiiouuh, and lack of sufficient condensing surface, J.H.E. 
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422. Frosted Malted. Anonymous. lee Cream Field dd, 1, p. ,'T, Ja.o., 
" Ajas. . 

Frosted malted milk is not ice ereani, instead it a rdi*-rCi-L venii 'i-v/ 
butter-fat eonteiit. It bas been eliaraeterized as tlie '■ulioiiE yoii *>p! -niC’ a 
spoon,'’ (lettmlly it is seiiii-frozeii jirodiict that is ea.t*'!! y'mI! a sji'me. 
Special mixers are used for maldiig this prodiicl M'iiic'i are UiusC*a1ei!. 
Under the caption ‘‘How it’s done” is giren a forianla ibr the manu- 
factureimiud one for the retailer. VV.t’.U. 

Editor’s Note. “This product is what is generally known as ‘Ice 
Milk.’” 

423. Frosted Malteds. Anonymous. lee Creaiii Rev. 21, 10, p. d2, Mai\ 

1938. 

A lai’ge wdiolesale ice. cream manufacturer introduced a F:i‘ost<N,l Blalted 
ice milk and secured highly satisfactory results by adding milk to tlie prod- 
uct and mixing’ it on a foimtaiii mixer. It is a product low in, fat e(,n:>tent 
and high in total solids making it an ideal liot wiiather drink:. A,. .l't;>r:inula 
is given for its vniannfaetime. ' ■ . , . J.H.E. 

424. Large.,, Scale Production of ' Fancy Ice Cream,' Chocolate-Goated 

Bars and Specialties. OiiAin.ES Munxmiuini, Clicrry-lhif'reil Corf)., 
Chicago, III. lee Cream Rev. 2J, 10, p. 88, iMay, 1938. 

Consumption of ice cream novelties has inereased nnlil today rtbont 'l-> 
per cent of all iee cream mannfactured is in this ;form. Several meilioiis 
are outlined for the prodnetion of ehoeolale-eoated iee ci’cam Ijars. 

J.H.E. 

425. Routine Calculation of Ice Cream Mixes. Carl Duncan, fve 

{iv.’mi Rev. 21, 8, p. 41, hrareh, 1938. 

lust niei, ion, lising; sampie itii.vt's ioi- denionstrai iiin, is giv!'!i iPr slan-.hn'tD 
ixing llic iee ci'eam mix. .1.1 Lih 

426. The ‘■‘Big- Ten” in Ice Cream Merchandising. ID F, Cij.-n irr. 

Hydrox {k)r})., Cliicau'o. Hi. H'o (;r<‘;ni! p. hd, ,\ht-’d. 

1938. 

Ten spf’cifie poiiits arc snggv.strd for s!Ir('(‘^si■u! ii-r ('|■(‘;>!n 
at the, soda fountain. d , i ! . E, 

427. Making Ice Milk Mix from Ice Cream Mix. II. A. Coi.fjxs, San 

Jose, California. T('e Cream Rev. 2/, 10, ]>. 38, May. Rl'U. 

Calculations are explained for standardizing ice milk from, regular iee 

J.H.E. 


cream mix. 
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428. Ice Milk. (i. D. TuknboWj Oakland, California. Ice Cream lu'w .'I'/. 

10, p. 30, Mai;, 1938. 

Tile aiitlior jnstifies flie existence of ice milk, a product similar to ice 
c:.-n;-|n;. rap rfiiii;-! only 4 per. cent milk fat. He states it inoiTs devel- 
ojiiiiri!!' t-nd !;eea,rise it is a tastefnl.eonfection, it lias excejviioruil 

footl value, and is iiriportaiit in the economic striictiire of the dairy indus- 
try. The author states tliat in 1936 California produced 15,664,73-1 gallons 
of ice cream and 7,190,587 gallons of ice milk, J.H.E. 

429. Diabetic Ice Cream. B. E. Hoeeell, Dairy Dept., Pnrdne Ihiiv., 

Lafayette Indiana. Ice Cream Rev. 51, 10, i>. 46, May, 19o8, 

Two foiMiiiilas for ice cream suitable for people afflicted wdfh dialietcs 
are given. Saecharin is the sw^eetener in place of sugar. J.H.E. 

430. Seasonal Specialties. Jo.hn Claitoe, lee Cream Field o'h, 3, ]i. 42, 

March, 1938. 

Several recipes are given for small ice cream inannfactnrers wlio are not 
equipped to homogxmize thmimiiixes W.t'.C. 

431. Bacteria in the Mix. D. Levowitz, New Jersey Laboratories. Ice 

Ci'.cue. FieUl .‘T, 9, p. 10, March, 1938; 55, 4, p. 23, Ajni!, ;193S; 
dVi, r>, p. 15, May, 1938. y 

Tin* aiuinm aiPnijttf-; to describe some of the elementary principles of 
,iiiifi‘>«hi!)it)-,;y in V('ry sinqile lernjinology. Different types ccf oi’g'iniisins niv. 
ilimtraled. hoiue (if the sources of contamination discussed and desirable 
])i‘ai-1 ices iiulii'iU ed. W7C.C. 

Oilier absi rinns (vf inrercst are numbers 372, 373, 375, 147, 449, 450, 452, 
455'. 459, 4!!3 anu. 464, 
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432. Seasonal Changes in Market Milk Production in Pennsylvania. 

The Relation of Month-to-month Fluctuations in Milk Sales to 
Prices Received by Farmers. E, F’, LiNrxoEE nml tl. "W, Fjf.ec’I:, 
CciiiisyKisii!;! Agi-it'.. Expcr. Sta,, State ih)lieg'c, I'hi. Bull. 358, 
Aprl!, V.m. 

I’iicrf' is it wide varitttlon in the amount of milk jmodiU'ed during tlio 
difu'ri'id st-asnus of the year. In many cas(?s there is twice as nine,!] shipped 
iii Jitne as iherr i,^ during the month of November. Records of milk ship-)- 
mmits indii-ate a trend toward more variable production in the Philadelphia 
and 'Pittsbnrg'li milk sht.als following the abandonment of Ihe base-surplus 
[dans a few ycar.s ago. Seasonal sales of milk from farms have always 
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varied widely in tlu* Xi*w Yoi’k uii!k sheds, wliere lio plan Inr ihe s])e<-ifis.‘ 
])H!'])ose of leveling prodiu'tioii has ever heeii in generai tise. 

The i'e])ort: deals with tlie seasojial pi'oduetion, disiribulion oi .'lales and 
prices i'or the three large markets, Xew Yoi’k, Piltsburgli, ami Fliiladetplna, 
drawing s'np]illes from liu' state of .Pennsylvania. 

The avei-age per eeu!, of milk received by these litree markers diirnig trie 
month of Xoveinber was 78.3 ;p('r cent, while in -lune ii was ,13.1 pt‘r (‘mii. 
nsing .100 jier cent, as the a’rerage for the rear. In liie Philade!|)hia nuirk-n 
dui'ing the month of Xhjveinber S7.H ])er cent «d‘ lln^ milk rereived wa^ ns^-fi 
for fluid milk jmrposes, whih> in June oidy nS pei' cenr of the milk rof-eived 
was used for fluid milk ]mr]ioses. 

P>e{*anse fluid milk di.strihutors must have an adepnale siijiply ol tiula 
during the low pi'riods (sf product ion, they have a snp])l\' in exi-css <>i lianr 
lluid ree(niremeiits during the remainder nf 1h(‘ year as a i-esuit (d 
atirig produetiou. 

The average ]'>riee jiaid ])rodueers de])ends lai’.nely on tin* pei’ceihaw oi 
the total siifjply sold for fluid uses. Therefore, pihe'es are higher iu die lad 
and winter monihs than during th.e s|iring and early summer mmiih.-c 
Pi'odnetion is more va,ried in both the Pennsylvania section of ihe Xoe, 
Pork milk shed anil in the Iflltslmrgh milk shed than iis the i’hdadotphia 
milk siied. Si'usoual fliictnai.ion in production in the Piilsburgi? aiai Plnhe- 
d.elphia. sheds have increased since the disi-ont iuuance of llie ' • hasic-MUo 
plus” plans during 1.933 and 1934. For all groniis of pi-odm-m's .■'■easojial 
fluetuations in pi'odnetioii luive widened sim-e 1933. 

A trend toward uneven milk proi.luction tends to widen a m.ilk shed; to 
increase the c'ost of marketing by refjuiring additional invest meiii.s in pimU.;', 
eijuipment and. trucking .facilities necessary to handle peak summer milk 
supplies: and to increase seasesual fiuctnations in average ]iri<‘es paid to 
producers for milk. 

The present price system in Penn.syivauia favor.s unev'm prodienion, 
.For this j'eason many ])roducers havt* bfcm slemamiing a I'lansge i.n pris-e 
})uli<‘ies whii'h would .favor even prod in't ion. \V.1 )..-a, 

433. The Use of Citric Acid and Sodium Citrate in Milk and Milk Prod- 
ucts. .PIuGii L. Tk:\hmjETox. Fniv. of AVisoousin, .ALadison. Wis. 
AA"is. Agi'ie. Exper. Sta. lies. Pull. 133. Xliv.. 1:937. 

Judges preferred those starters conlainbig either citric aeidi oi- ^odiiim 
ccitrate. The addition of citric acid or sodium citrate to tlie .slartei- i-ub nre 
or to the cream to be used .for butter-making, or botli, s(‘ems to gin* a Imttm’ 
with a more pronounced flavor and aroma, Tlie addition of two to .six ounces 
of sodium citrate per thousand pounds of cream is effective for prc’vent ing 
feathering of cream because it eonnteract.s the effect of calcium salts in ritiier 
the water or the cream. The nse of limited amounts of .sodium citrate in 
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fi'eiiiii tends to iiiiiiiinize tlie cream plug defect arid althoug'li large ainoiints 
coiii]:)l(:‘tely eliminate (*ream plug, tlie flavor of tlie ci’eam is affected adversely, 
Ex|)erin:ieiits witli whipping cream show the addition of sodium ciiTate cle- 
er-eases tJie wliippiiig time when the fat content of the cream, is less than doVl. 
Other factors iiifliienciug the w.hippiug of cream, such as fat content, tcnu 
peratiire of pasteurization and tlie like were studied experiiiieiilfilly. Brief 
comments indicate the possible application of sodiiun citrate ftn.- si ahilizhig; 
condensed milk, for aiding the ripening of natural cheese and for the pro- 
diudiou of soft-curd milk. Citric acid may be used advantageously in milk 
for infant feeding under a doctor’s direction. VY.C.P. 

434. Base and Surplus Plans Level Out Milk Production. IJ. AY. .SnEii- 

MAN, Oliio Agrie. Exper. Sta., Wooster, Ohio. Ohio Ex})er. Sta. 
'Weekly Press Bull. No. XXIII-19, July 14, 1038. 

Base and surplus plans in four Ohio markets liave been ai:.i iuflucu(.'t' in 
leveling out: the yearly supply of milk. In some instances the difference be- 
tween the ffusli and shortage months was 10 poinids less per day flian be.L'o)'e 
tlie plan was in operation. W..E.K. 

435. Evaluation of Methods of Determining the Efficiency of Pasteur- 

izing Milk. E. H. Paruitt, TJniv. of Piirdiie, Lafiiyetle, Tudiuiia. 
Ann. Co.fiv. Iiiterii, Assoe. Milk Dealers. Laboratoin' Sc«lio.n, p. 



I'iie N'alue of com pail son of laboratory and eoraniereial pasteui-ization, 
lim* U'.siiim'. line bottle testing and coliform content is disciissei! and some 
ficur-’s glvfui showing how each criterion is used. The antlioi* stales tlie 
I'oll form content is one of the best. E.P.G. 

436. The Causes of Off -flavors in Milk; the Facts and a Theory. -T. A. 

Anderson', S. T. AVniSON, and J. G. PlAimENBERGH, Riitgtu's 'fhiiv., 
New .Brunswiek. New Jeusey. Ann. Coiiv. Intern. Assoc. jMilk 
Dealers, Laboratory Section, p, 177, 1937, 

Tlic autlioi's’ theory is that the oxidized, rancid, flat and insip)i<l tiavors 
w hirl! dfwr-iiip in milk of low bacterial content have their origin in a i'avotene 
■ !riirir>iry iu llic ratioiL This effects the milk directly by reduciug its earu- 
ucit' ruutriii aud whal appears to be more important causes a vitamin A 
.Iriirirnry in liu' i'r)w whicli results in an abnormal distiitmffi^^^^ of enzyuies 
ill bliio.i ami milk. This aeeounts for excessive aniounts of lipase fomul in 
luilk \vhi(4i (Irvehip.s a 'luneid flavor. ; :'A E,.F.G. 

437. Plant Processing and Control Methods in Preventing Oxidized 

Flavor. 'W. II. Martin, Kansas State College, Alauluittau, Kan- 
sas. Ann. Com'. Intern. As.soe. Milk Dealers, Laboratory Section, 
p. 109. 1937. 





tSeviMvJ ri-t'-ahiiejii^ wliich lua'car ijiui.-i ifat/ii 
.flavor arc inoiuioiK^d, l/jialors oo llir jii-uiliifl i'-!! si< 
siisca-pubie are !i^DMl. I'n Iho ■|,-j;!nl mrtallir i-dui 
and lha oriVrr o.l: iiiriii at all poiid.s hi jH 
sti'i'tss'd. tlia liisl luiik dirunuii lia.' raj. 


438. Variations in Susceptibiiit}?- of Milk as Secretea bj/ tne v-o\v 
Akdekson, Coiniertieut State Colle^'e, Stores, ( 'uniieciifU! 
Coiis'. liilern, A^hO<^ Itiiik Dealrrs, jadioraHor;- 
.1937. 

Il is known 1ltat viiiter iiiiik is Jiidiev in aridiiy and also aaor' 
develops (/xidized flavor lliau sinnmor iiiiik. iiesnlts on st-w-n h'-iai-A 
addify milk eoinpared witli 7 1 rials ol! this tnilk rcdiiend in ;!=.-iiiiiy 
■\vitii Na:jC!0:!5l dtl yav(‘ sii’ony oxidixed liavoi’ in 4 <4 iln* loriiiei' an 
oi; tlie latfer samples ai the ejid ol 72 hoars. .Milk L'roni ihtrei'en'i 
seejns lu vary i)i llai .roclnetiou oi; aridity .needed lo inhilht oxidizot 
Tlie theory is iulvaneed that tlje eiianste in [di upon redmhion in aei 
an eii'eet tipoii eiizyjnes secreted by the cow; tluii. the eaiise ;(tjd pi*' 
of oxidized flavor is intimately assocnatod tvitii tlio nntrilion of the 


439. Off Flavors in Raw and Pasteurized Ivlilk. G. il. 3h';urT, .Mieldyat 
State College, East Lansing, Michigan. Aim. Ciniv. Intern. Ass<‘e 
Milk Dealers, Laboratory Section, ]}. 131, 1937. 

li'he flavors of 920 cans of raw niilJj on a hot August dtiy are re]n>r!(=*l a 
follows *. 


Flavor 

Clejiii jmd [ihiasant 

Feed 

iVnsfy 

ITigJi ,‘i('id 

Und can 

Ihivny 

Cowy 

Oily 

Miscelhmeons 

Total 


Flavors in the pasteiunzed milk of 22 dealers during September and Odo- 
her are given as follows : 
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F.!.avo.r 

riieaii, 

(k>nki‘>i ov .lieirterL 

Oxidized 

Bariw 

Cowy ■ 

Meta i lie. 

IJiieleaii 

Higii acid 

Stale 

Plat 

Sour 

Toial 


.iini-eutam. 

; distdlnilion 

esli 1 day 

CO 

■ 13.0 

12. t) 
on 0 

i*' r' 

o.t> 

OU.r.? 

20.-7 

4.4' 


0 


1.1 

53 

1.1 

O.ij 

.1.1 



10.3 


10.3 


1.7 

99.7 

99.7 


Some (lavors .131 .ravv Ixittled milk. Iiomoge? lized iuid iia’adiated niilk aj’O 


uieiitiomnl. 


E.P.Ct. 


439a. Theoretical Aspects of the Cause of Oxidized Flavor Particularly 
from the Lecithin Angie. L. M. Thurston, IJiiiv. of Piorida, 
tlaiiiosvillo. Floridu!. .Ana. Couv. Inteiai, A.ssife. Alilk Dealers, 
Lahor-ati.M'v Semiiai. p. l-ld, llKlT, 

Tile anilio]' siigyesls iiie ioliowiny s.iashiilenl ion oi: milks from the stund- 
puiiit of tjxidizei l ilfi.vur : 

1. SponlaiieoMs milk : Alilk wkieli is eaitahle of developiiig oxidized ilavor 
sjioniam'nusly, /.m, withnrit the pressau-e of irrm m- eop|ier jjs a eontnij'nnnut, 

2. Siiseeplihie milk; AJilk -sviiieli does ji(‘t develo]) oxidized tlavoi* spinitu- 
iieously, but is suseeptihle in tlmt eontamimilioii with copper or iron will 
cause (loveiopmejit of tlio ihri'or, 

3. Nori-susee]-)tihb‘ milk: Alilk in whiedi oxidized flavoi” cannot be pro- 
dueed ]’»y tlie addition. 0 . 1 : cop;pcT or iron. 

Tilt- tlicory of an oxidizing ciizynic in spontaneous milk” of the catalytie 
Cfbs't of P(‘ a.iid (.hi in .snseepi ilile milk and llie irresenee ol; inei, -easing pro- 
portions of n'iUU'ing .snbstanees in nou-snsceptible niilk is dlsonssod. Akita- 
miu C .is important in. the latter instance. 

.Alienlion is called to line i-osnlls (.ibtaincd by various investig'utor.s to 
iiuliraitc the pos.sibility of ieeitliiii being Ihi' juaterial oxidized ,in the ease of 
*”susce])til)le” milk, whei'eas in s}.)Oiitaneons milk it is both buttorfat and 
lecitliin-cephalin. ddie most likely ].)rcsent, theory to explain 1he non-appear- 
anee of oxidized flavoi* iii. homogenized milk is ilic increased adsorption of 
protective pi‘oteiii on the .surface of the fat globule. 

Some reduction of the development of the fiavo,r in milk agitated or frozen 
may possibly be exx>Jained by a red.iieed fat surface. ‘‘Spontaneous” milk 
heated to 165 to 168'^ F. probably results in destruction of the enzyme. Siin- 
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abstracts op LITERATinO:: 

1i "‘I ■ 

aloiie is an oxidi ^ i , 

so-pnii,,! >T agent and the fia\T>r pniours'it oilifM--- n*ui!; tl:!- 

, a'Uid oxidized flavor i ■ <« 4. , •n . 

susceptible mill' ^^^Bind ni ‘‘sixintaneous null- oi- <-fm>cd by 

' ^ '■ E.VM. 



he Resazurin Test for Sanitary Condition of Milk. il. llwi-- 
dell, ym-«m „f Dairy Industiy, U, S. B. A.. Waslm.r,.,,,. IJ. ( ■ 


Ann. Conv 
1937 . 


Intern, _,Vssoc. Milkllealers, T^aboratury ft 


Ihe resaznrin test is n , , 

to be more sensif , ^ more i-apid than the methylene bine test, 

Il:i^siolooicallv abrir redneing infiuenees of pathological milks and 

^^^bir the^'floratapproly^^^ Biilks. Witli the sliort incubation period of one 
iiienbation periods initial flora tlian wtien longer 

several hotii-s of change of color from bine to pink 
types of flora ex' considerable information rehitive to 
‘ in the milk. E.P.G. 

d4R The Practical V i 

EfBciencv Phosphatase Test in Determining- the 

v-n- X’' ^^^^‘^Brization. F. "W. (liLCimAs ami W. S. Davis. 

hn-PTu "U- ' -^diany, X. V. Ann. foiiv. 

r^, ' Dealers, Lahoratory ftecl iuii, p. 31. 'l!)37. 

tile details of the , ■, 

^ti'o deseiabed ^'al■i• t rea.nents used lor tii.‘ pJiosphaiast* test 

-significant elfeet time I'rom 21 hours to fs lioiirs had 

‘-'‘'lUmereially and bufr?.' Becnraim ol! tlie i-esnlts. JhameiKs piivpaivd 
concentrations T^' ’"^^^I^trate tablets Avere funiid salisfaotory. Tiie 
iBen established" y '\.'''^*-^‘^‘‘-'^pBnding to various degrees of tivatmeut have 
^’^'Bdily distino-nished^V'^^-^^*^^''' ^ htoater in heating time Avero 

^‘®'^Ult,s indicating' iii/^^''^ addition of .T.r or more of raw milk .gave 
also easilv pasteurization. I’arialions in tojiiperature 

be eiieeked Ap^l" • lempornture proeess padenrizat ion could 

delivecy trucks ami Bf the 1eclmi((ue to 7^0 sauinlcv oollom,.,! fivuu 

ill n(3D;!<)|‘ pasteurized, detected the trealmmii of ih,. milk 

442 TA 4. 

^Btermming the T?«; • 

and A 1 U ^^Biency of Milk Pasteurization, i'. u. hnov 
(kmv^ lideru of Illinois, rrbaua, iliiuois. Ann. 

c,,, ■ • Milk Deal i'l's, Lalforajoi'v Si'ciiiiu, p. .~j 7 l!*37 

-it lei- a fairiv coinpv.a. • • 

*■''' PHospIiiitfiKc test iHeh, '"'I' 'v|■,■,■.•Dr,. 

“"t'lor sujif-ests sevpi--)! . I'xpianiitien iil'llie i)i-iiiei|i|.-s iiivi.liiM ilie 

moaiflcalioi/oAr'f"* 

yf'scribecl in detail a,,. ‘‘’S by Kay a.„J (l.aha,., 

'■’"BAA'iujy i-esults Tim m the Avork reported In semu-iim' iho 

'Plication of attempts to improve .Sclmrer-.s mediod 

Pnotoeleetrie cell in determining tiie douToe of the 


E.ifth 
H. 
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phenol eolcr formed, tlius making' it possible to make mm'e aeeurat<' deter- 
minaliuns of the amount ol; phenol present. The prinei])le and eonstrimthjii 
of the p’liotoeieetrie eell is given in detail. The photoelecdrie eell Jiiade pos- 
si])!e the di'teelioLi of as low as .1% raw milk, ]') ifferene.es in Iioiding' time 
wei'e .more diffienlt to dcieer at 145° P. than at 142'” P. In either <mse a 
raw sanijjle wliieh eouhl be pastonrized under conlroiied eonditimis is needed 
as a retVi'euee samp!t>. (A)rrosive siiblhnate tablets were lonud to be usable 
ftn* preserving 'inilk to be* examined by the phospliatase test. E.P.G. 

443. Dairymen Must Keep Milk Cold. L. IT. Bukowald, Ohio Agr. Exp. 

Atm, Wooster, Ohio. Ohio Exp. Sta. Weekly’ Press Bnll. No. 
X,XiTI-4-, Mareh 31, 1938. 

Examinations of the milk sent into Columbus by 10 dairymen showed 
that during February and iMareli there was a progressive iueveaso in the 
temperature of the milk and in the bacterial count. This experience points 
lo the nec-essity for eai'efu! eemling’ at all .seasons of the year, W.B.K. 

444. Milk Trucking Interests Grow. C. G. McBride, Ohio Agr. 33x]>. Sta., 

\Voost(*r, Ohio. Ohio Exp. Sta. Weekly Press Bull. No. .NXIII-o, 
Apr. 7, :l!:)3S. 

Beeanso the trucldiig operation represents ajiproximately 11) per eetit of 
all the costs cn.' marketing’ fluid milk, more economic ecmtrcd of this pi-oeess is 
iudicaied. W.E.K. 

445. Make Survey o£ Family Milk Use. Hugiiixa McKay, Ohio Agr. 

Sta., 'Wooster, Ohio. Ohio Exp. Sta. A'eekly Press Bull. Xo. 
XXII 1-8, A]>r. 28, 193S. 

A sur\'py of 28.966 .faiuilie.s in 59 cities revealed, that tlie average weekly 
coiismnptio.ii of milk Avas 2.44 quarts; that ies.s than 1 rpiart pel' person weekly 
Avas ]>nrchastd by 4,126 famiiie.s; that 529 of these families bought no milk 

' MMU.K. 

446. A Study of Causes of Damage to Cap, Seat and Bead of Comalac 

Universal Milk Bottles. Marcus Dey, Golden ^S^ate Co., Ltd,, 
Los Angele.s, California. Ann. CoiiAg Intern. Asso(*, l\Iijk Dealers, 
Plant Section, p. 21, 1.937. 

This comprehensive study Avas undertaken at the direction of Coinahie, 
reported to he the largest purcdiaser of milk bottle.s in this country, to dis- 
cover the causes of so much c'liii)pag'e on the tip and bead of Comalac bottles, 
Some of the results are: 

3. 2.9 per cent of neAv (prarts received from the factory Avore defective. 
2. Differences in chipping- Avere observed in Avare from different plants. 
'BlA'er pressed” cap seals wej'e a eontribiiting factor. 



260 


ABSTRACTS OP LITERATURE 


a definite cause of bead chippage and their use 

seat*' CpmpaiSons'* '',1 ''"i’ 

reduce iujur.y to h. 

>Miii«'oi^of^et-ehino''^a^*^tVilshiiiff materials cause spalled glass and is the fore- 
materials is givtm, ''‘‘Olvippiii. The solubility of glass in various washiue 
a mixture of flake „ kaft solnbthty 8/b per cent, was t.b.mneu wttu 
6. Capping maein'“'‘’8 “0 per cent and sodmm metastliettte oU per eeu,. 
7 cjirmifir.'aiit ri iiot damage tlie cap seat. 

-i -tt' tV-ed 4 it o f ft© to tile bead or fiiii.sh resulted wlieii filled bottles 
wtie _ V oer^'*® not wlien cased 2 at a time. 

band's of I'etail ‘'“'"’‘‘S'®'! tlie bead when in tlie 

to redime' dmnag™^ ? handling and transporting of eased bottles deserves 
■ " recommendations are a'lA’en. bt.r .( >. 


447. How Milk is p , , , , . , « • t. 

S Fns ^ Distributed in the Argentine. A\ , brm 

V- " Mgr. of the farm-ranch, “ Estancia Tata s . " But>nits 

Milk Dealer .:?7, 5, p. 40, Eel). 1038, 

A dcscipition ©f jj],p;,sj-rv in the Ai’C’entine, esiieciaJIy as carried 

on by the iTirni-rano] „ . • • . 

, 0 ^ ^ Estaiicia Tatav, This larm-raneh has ;ii)i!!-oxiinureh' 

15,000 head ot eatt,|,. , ,, c i -t • 

■ and the rank is iiasteni’med on tlie laTm wliere it is 

produced. ^ , ^ 

448. Prevontin^ th^ Oxidized Flavor in Milk and Milk Products, (h 1). 

p)ept.^ Penn. State College, State College, Pa. Alilk 
' 5, p. 68, Feb. ms. 

A lepoit cf ®^ierimental work witli oxidized flavor in milk. Tlte 
author draws the i-Qii . 

, , . Bowing- conclusions; 1. i licre are numerous nn'ans no- 

delaying or preveiitij ^ i • it-. 

. ‘ , Bit)- tjje onset oi: tlavors in dairv timditcts nml ai-e ot an 

oxidative nature. ^ i • s a ’ 1 , , 

. . . , Jn milk, in wiurh the tlavor develops sponUinetm.slv. 

hid'i temperature (j- - . . V ^ ; 

. ■* OJ h’.) liomog-emzation, nitrog-en replacemton tit 

free oxvgen, incrctt.,. " . - , . „ - 

, '^Big bai'lerial poimlalum. Jeed and an1i-oxu aiUs art' 
effect iv(‘. 3. (Vrlan. -i , • ' , 

„ , . B aiiti-oxidanis m oilier Oils are orn-oxulaius m mi k 

fat 4. All anti-oxi,) . , . „ 

, BOop (.ontained in oa1 liour proved in l)t> pari inijarh 

etficient. ' , • 

( .1^1.} K 

449. The Phosphat^^^ Determining- Efficiency of Pasteurization. 

^ Milk Plant Mo. .27, .1, ]>. 34, dan. 1i)3S. 

The anthor gives , . . . . 

• • com]ireliensive summary ot the jiimsiihalase lesi. lie* 

pnucjplcs mvohed. ..pplieati.ms and prccauliuMS, 

C.M.T. 

450. The Use of (s,, . . . . 

Equipmenh^^®^^^® Disinfectant m the Sterilization of Dairy 

moQ^ Lew'is Shere. Milk Plant Mo. ,tA, 1, p. 42. dan. 


1938. 
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M'etliods of sterilizing' dairy equipment are g'i\'eii with special reference 
to the selection and use of chlorine, pointing out the differences in the cor- 
rosive action of elilorine sterilizers. (d.M.T. 

451. Now is the Time and Here is the Way to Tackle the Fly and Insect 

Problem. E. M. Searls, Fred M. Snyder, and C. L. Fluke. 

Milk Plant Mo. 27’, 4, p. 32, April 1938. 

Precautions to observe in the seleetion and use of .sprays are given a.s 
well as types of sprayers to use and methods for testing them. Life cycles 
of some insects are presented. A iinmber of control measures are distmssed. 

G.M.T. 

452. Daylight Versus Night Delivery. P. E. Rogers, Milk Plant Mo. 

27, 3, p. 28, March 1938. 

A discussion of the possible changes in .sy.stems of millv deliA'cry giv'ing 
tlie ach'antages and disach'antages of the daylight delivers' system. 

G.M.T. 

453. What Makes Milk Stone, How to Prevent It and How to Eliminate 

It. H. A. RuEnE. Milk Plant Mo. 27, 4, p. 30, April 1938. 

The composition of milk' stone is dependent .somewhat upon the pirodnrt, 
ice cream mi.\, cream, skim milk, or whole inilk, from which it is precijii- 
tated. Geuerall>" formed l)y the precipitation of calcium, sodiinn, and mag- 
nesium phospliate liy heat, it contains also some entrapped fat. Analysi.s 
of milk stone from a ^'at coil used for pasteurizing ice cream mi.K at 100® 
.F. showed the milk stone to contain 43.54 per cent protein, 42,03 per cent 
ash and 12.44 per cent ether extract (fat) ; whereas holder pasteurized 
whole milk stone contained 31.19 per cent protein, 5.62 per cent asli and 
42.65 ixn* cent ether extract ; and 180° P. skim milk stone had 37.82 per cent 
protein, 52.6 per cent ash and 6.08 per cent ether extract. Preventiou of 
milk stone foi'ination may be aeeomplislied (1) by proper adjnstnieiit of Ibe 
beating medium during pastenrization (2) by nse of non-film-forming' wasln 
ing eompounds witli bard water and (3) by rinsing w’itb cold w-ater ratlier 
than hot when, the water is hard. Equipment may be freed from milk slone 
deposits by use of xy of 1 per cent tartaric, acid or by use of eominercial 
e{)mpounds espeeially prepared for tluit piiriiose. G.M.T. 

454. The Action of Sunlight on Milk. Lascar Buruiana, Dept, of Vet. 

Med,, Lliiiv. of Bneharest. Biochem. J. 1452, 1937. 

The infliienee of various factors responsible for tlie reduction of inellu'l- 
eiie blue iiV milk exposed to sunlight lias been reviewed experimentally, and 
t'ortain plienomena dislingiiisbed. 

Two effects are noted: 


ABSTKACTS OP LITFJ:ATX''KE 
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(1) OxiclalHoi of luisatiirated fat. Tliis pheiuaufOion is iiuit’jx.MuU'ul <>L 
ilie dec'o'joratioii of metliyleiie hliio. The veduetinii nl. iiietiiyiejo' litor is, 
liowevei-. aided. ])y tli.is oxidation of the luisai ui-ateil rat, whi<'ii [o'odiices 
anaei‘ol)ic eoiulitirms in the milk hy iisiny: np tlie dissolved oxyo’on and tiins 
allows the seeond plieuonieiioii to ap^pear. 


(2) Oxidation by eatalytie dehydrog'euation of the aseorhic acid present 
ill 1lie milk. This dehydrogenation is responsilde for ihe decoloration ol 
the methylene bine, which serves as liydi-ogeu ai'ceptor. When ail the 
ascorbi(‘, arid has been oxidized, the color of the methylene bine is restort'd 
if air or oxygen be admitted. The determination of the sui)s1a5!ees oxidiz- 
ahle by iodine lad’ore and after exposure to snnliglit ean be used to evaluate 
the vitamin C content of milk. Tlie restdts of this method agree well witii 
tiiose obtained by direct titration with 2: (>-(liehlor))he!tolindo]iinMiol iw the 
ISeldeimner method. The rate of reduetifm of nn'ihylene blue on exposure 
of milk to snnlig’ht does not give quantitative inl'onuation of ihe e(ndim! of 
as('(irbi(> atdd because this rate depends on tiu' amount of nnsanu-ated fat 
pi't'sent, whiidi plays a part deserihed abnve as nxygvii ahs.n-pi ion. W'iih 
the exceihion of mare's milk, the milks examine-d did not contain retiiiceil 
giutatbione. K.thWh 


455. Irradiation of Milk. Factors Affed itig dtitiraehit ic Hes[itiij>e. H. 11. 

Beck, It. C. Jackson ami K. (i. Weckee. rniv. <0' W'iscdsi'dn, 
Madison, "Wis. Lid. & Eng. Chem. -VP: t;M2-(l:.>h. 

A study was made of factors ailed iug the ehiciency of rommerda! 
irradiating ecpiipment in the pilot oehemical sv'uthesis ef vitamin .1) iu fundi 
and evaporated milk exposed in flowing films. A highqiresMU’e. air-c(>ole(l 
quartz merenry-vapor are provided the radiation, tJie ititmisity of which 
was measured, recorded and maintained aulomal ically. Tlie- rate of jf-.w 
of the niil.k and the width of film on a vertical, stainless steel surface was 
controlled while the elevation atid distance of the an* from Hic milk lilm 
was adjiistable. Tlie variations in radiant, energy impingin.v; on the him 
(lept'ud on the solid angle of radiation intercepted by the surface. This h 
co.neeived as a rectangular pyramid with aja'X at the f-enter of tin* arc uml 
base delineated by the limits of the rectangtdar surface. To determijie the 
most suitable .solid angle, the film t,ravel distance, lengtij id' vei*tic/d annle, 
and film xvidth o-f horizontal angle, were independently varitHh Tin* ctlV<'- 
tiveness of the irradiation was measured by bioassay methods. 

Distances of the are of 4, 6, 8 and 10 inches from the center of tlie film 
were used with emission rates producing intensities in wave Imigths of less 
tlian 3000 A° of 1000, 2000, 4000 and 6000 microwatts measured at a dis- 
tance of 8 inches horizontally opposite the center of the arc. The plan per- 
mitted the variation “of radiation intensity while apjflying a (amstant 
a'mount of energy within the fixed solid angle of radiation. Experiments 
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were eoiidiieted with four rates of milk flow "witli eaeli of four rales of 
energy emission at each of four distances from the ai’C. Bolh fresh milk 
and honiog-enized evaporated milk were studied. 

The effect of varying the horizontal and vertical angles was found to be 
an increase of vitamin D potency with an inerea.se in vertical angle of radi- 
ation up to 100° and a decrease in potency as the horizontal angle is 
widened beyond 60°. Hence, the effective solid angle of radiation for tliese 
experiments wms defined as one having 90° vertical and hoi-izontal angles. 
Limiting the applied radiations in this mainie)*, 6 inclurs proved to be the 
optiiiiimi distance between arc aiid film for maximum potency, independent 
of intensity and film capacity. It is assumed tliat other little-known fac- 
tors are involved in determining the effect iveiie.ss of this 6 imfii distance. 

The vitamin D potency bears a parabolic relationshii> to the amount of 
radiant energy applied. Analyses of the data reveal that, for any given 
distance between arc and film, identical variations in the amount of applied 
energy, however produced, have idenfieal effects measured in terms of vita- 
min D potency of the milk. This holds true even for successive expo.sures 
of the milk. This leads to the generalization that irradiation of flowing 
films of milk with a given radiation source at a given distance from the 
film produces an antirachitic potency dependent upon the number of suc- 
cessive exposures, the film capacily, and the radiation intensity, only inso- 
far as the.se affeef; the amount of applied enei'gy. 

Fi'om their data the author.? derive a mathematical expression for the 
potency-energy relations as follows : 

Tl/n 

p _ TV A 1/nJ: 

“ Ql/n 

I = intensity 
A = area of milk film 
Q = quantity discharge per imit time 
K “ a constant 

l/h = decimal exponent in equivalent fraction, 
ranging between 0.5 and 0,6 

Allowing for maximum deviafions of 10 per <.‘eiit in I and Q, the vari- 
atious in potency of the milk will lie witliin the liinifs of accuracy of the 
in nas.say method. 

Since the film capacity-potency relafion is hA'jxu’bolic ajid the intensity- 
■p<>teney relation is parabolic, it is desirable to employ suffieiently high in- 
lensilies and film capacities to avoid exce.ssive variations in poteiieies. 
Present commercial equipment satisfies the limitations developed by these 
inv(‘st i gators. J.IT.N. 

Otluu* abstracts of interest are numbers 372, 374, 375, 376, 379, 393, 394, 
395, 396, 397, 398, 399, 401, 403, 459, 463 and 464. 
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ABSTRACTS OF LITERATURE 

MISCELLANEOUS , 

456. Cold Storage Locker Plants. Marvin A. Sctiaars. IJniv. of \\is~ 

eoiisiii, Madison, Wis. Nat. Butter and Clieese Jt. Article I, 29, 

11, p. 6, June loth, 1938 ; Article II, 29, 12, p. 6, June 25, 1938. 

Article I. About 90 per cent of approximately 2,000 cold storage 
loelver plants have been built since 1936. They are operating in northern 
and western states ehiefiy, bnt are reported in at least twenty-one states. 
Some provide eold. storage space oidy ; others furnish a butchering service 
vvhieli ineliides butchering, eliilling, cutting', wrapping', griudiiig, smoking, 
enriiig, and the like. The modern plant provides rooms for chilling, age- 
ing, cutting', sharp fi'eezing and lockers. In\’'estment in refrigerating 
mai’diines, insulation, locker.s and eqiiiinnent fidly installed, and for land 
and building total approximately $25.00 to $35.00 per locker in piants witli 
200 to 500 lockers. Lindted inl'urination on cost of operation, makes it 
possible to estimate an approximate ct,)st per year o.f $11.46 and $1<).62 'iier 
locker in eomiilete seindce plants of 300 and 500 locker capacidc*';. rcs})ec- 
tively. This cost is exclusive of interest on, mvestment. Earning ca [ami- 
ties of locker plants are discussed and e.stiinate.s are sltown tlmt suggest a 
net retimi: bn the investinent approxiinately 10 per cent. : 

Article II. Locker plants may be licensed by the state in which they 
operate. Plants may be operated in conjunction with, some otlier entmv 
prise, such as cheese factories, creameries, ice plants, meat markets and 
grpeery stores. Locker plants may be either privately or cooperatively 
owned and operated. An ideal location is a tliri'v'ing' .small, town up to 5,000 
population which is surrounded by a thickly populated farmiiig area. iSiie- 
<3essfiilly operated city plants indicate tliat operations are not restricted to 
rural conimiuiities. E,xisting’ plants draw 75 to 85 , per cent of tlieir patron- 
age from .farmers. The petanaoency of the locker sy.<;rem ('an be assured if 
it [U’ovides an (monomiea.!, attian-tive serviiH' that [iis in wiih ibm mcficns 
homseliold ecmiomy. WA'.I*. 

457. A Trial with Tempoary Silos. AV. ff. Khai'ss. Havoen. A. E. 

pRRKi.vs aiul b. WAsiioruN. Ohio Aerie, Sfa.. AVuie-ier, 

Ohio. Ohio Biimauldy Bull. \’ol. XXlll, N<>, 1it2. .Ma,^ -dnise. 

3938. 

Secoiui cutting alfalfa was put u]) in teuputrary sihis ttf the >,fmw fciiee 
type. The mateiMal in one silo was untreated; nnihis.se.s at tio' rate of 2 f)cr 
cent was added todhat of a .seeoiid; and the A. I. P. Ireatmeiit was applied 
to the alfalfa put into a third silo. Aluch .spoilage tx-mirred in all t!u-ee 
silos, particidariy at the to]) and around the edges. Oaropme [U'cscrvalion. 
wa.s best in the mola.sses-treated material. In a palatahility trial (-ow.s ])re- 
ferred coni silage to alfalfa silage. The earotene content of tlie milk pro- 
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ciurrd lit ;i('c<>!‘il<iii('t‘ witli tiie (-aToiciio c-otiioui of the sila.e'e. Sup:- 

:^esti(iiis tiinl [ifeetiiitioiis cont'ei'tiinjLr the iist' oh' i otitt 'orarr silos ace je'ivtai, 
t'hioh oJ' wiiieJi is ilial leaipoi-ai'v silos ,are [itfobaltiy I'sest :icla]'tteil to stoviiio; 
a bite efop I'uf IVetlitiy iti tlie hail or otirly wittier 1o siippleitieni and exleiid 
the tise or a perinatient silo, W. K.K. 

458. Protein Production Increased by Liming. E. E. llAitxEs. 

Ayri<\ Expof. yia.. Wttoster, Ohio. Oliio Expel*. 61 a. 'W’eeldy 
Fre^s iPiil. Eo. XXni-18, duly 7, 1968. 

.\ o-year rolaliou of corn, sinall yraiii, and luiy (nud {‘lover, intiiniuoth 
{■lover, aisike eiover, sweet elox’er. alfalfa, so\beciirs, or liniolliv') was I'ollowe^d 
oil soil Jiinoil to llie neutral i>oin1 ainl on uiiliined soil with a [).ll i>f d.O. On 
an tivi'i'iiye, liniiny to the neutral point iiiert'tistMl the yitdd oi' dry mailer 77 
per eeni and 1 in* iiri'tein 112 ]ku.* eent. W.El.K. 

459. A. I. V. Silage. 11. T. OunEXE and H. Otteusox. Jirook Hill Eiirtti, 

(leiiesee ,De])ot, Wis. Cert. Milk Jo, 1-44, i». It, April 1938. 

This paper deals largely with a review ol' recent investigations as to values 
i'oiuid in A. l.V. silage. The following subjects are discussed in coiriieetioii 
with A. l.V. silagim (Irass juice factor, use of difl'ereiit acids in the ■manufac- 
ture of carolenuids, and jiroteins and nitrogen eompoiinds. W.S.M. 

460. Eleventh World’s Dairy Congress. A. C. Daiilbekg, New York Exp. 

Sta., Geneva, New York. Ann. Couv. Intern, Assoc. Milk Dealers, 
Laboratory Section, P. 79. 1937. 

The author reports an attendance of 3,760 from 53 eoniitriivs of which 
slightly less than half were from Grermunr, Hie congress meeting' in Berlin. 
Beventy-two registered from U. B. A brief digest is given uf many of the 
noiewortiiy papers, [larticularly those wiiich dealt with milk from the slainl- 
]u»int of sanitation, disease {‘ontrol, composition, and Havor, (piality control, 
nulrilive value and methoils of proi'cssing. 11 was iioied that the ’I'ei'iorts 
dealt iaru’oly with pr(thi{‘nis imdci* Eur(;j)ean coiulitious. E.P.G. 

461. Cooperative Experiments in Pasture Improvement. 1). 11. Doim, 

t'diio .Agr. Exp. Bla., IVoosler, Ohio. Ohio .Biiiionlhly Bull. 23, 
No. 191 : ]). 39, 193S. 

This is a pi'ogress report of rt'snlls ohtaiuctl fi’om 1931 thi‘ongli 1987 in 
i*X})(M’inients with fertilizers on pasture sitimteil at nian\" points throughout 
Dliio. Best yields of both total and desh’ahle herbage were olitaiiied when 
c<an]>iuations of supeipliosphate and sulfate of ammonia, or snjnn'jihosphfate, 
muriate of ])otash, or sulfate of ammonia were used. E({uivalent ]U‘oductiou 
and returns also favored these treatments. 

Tlie relative amount of wliite clover in the pasture was found to influenee 
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]i(‘r])a^'e yield and ])Ossil)l(' returns. ]d!(»s|)]ia1e aheie leuae-s the anst ain! 
gi'eafly iucj'oase.s llie retiinis where a liiyli elover coiileul ran he Uiainiaiiied. 
Xitroyeii in addition Las little ei’ieet on 5‘etiiriis and yreally iiii-rease.- da- fs:-!. 
vrhen elovei* ean not be niv.Avii the raldition ol! niU’oyeu ss eil'ertivt'. 

Thest* tests are eiteil iis evidence to JustiL'y the juaieral i!n]iri!S'>‘!iii‘in ei 
adapted periuauent pasture binds. W.M.K. 



462. Management Factor in Pasture Improvement. ]>. It. Uonu, rddn 
Agr. Exp. Sta.j 'Wooster, Ohio. Ldiio E.xti. Sia. Weekly Pres> 
Bull. XXin 4, Marei). 31, ltt3,S. 



Expeidinents in wliieli different lieight.s and i'rf'queney of elipinnu' were 
practiced showed that short, frequent elippiug affeeteii adversely the ynhd’ 
and ehai’aeter oi; the licj-bage. Controlled grazing, mowing, oi- boih, are sug- 
gested .for keeping Hie growth of herbage under eontrol. W . E.K. 


463. Can Make Good Silage of Certain Elay Crops. Oairy !)e])l.. 01ii<i 

Agr, Exp, Sta., "Wooster, Ohio. Ohio Exp, Bta, WAn'kly Ibasss 
Bnll. No. XXni-8, Apr. 28, 1938. 

Good silage can be made from such hay crops as alfalfa, clover, ami .soy- 
heans, or mixtures of these witli grasses or corn. The use. of imdasses .lor 
legumes is recommended. W. E . Iv. 

464. Industry’s Responsibility in Labor Relations. C. A. Jay, ‘Duilas 

Open Shop Association. Ann. Conv. Intern, Assoe, 'Milk Dealers, 
General Sessions, p. 83, 1937. 

The effects of the Xbatioiial Labor Relations ..iWt in prevention of strikes 
which is .stated as one of its objects, can be judged by Hie fact Hmt in Hie four 
years, 193o~1936 inclusive, the number of workers involved in strikes was 299 
per cent greater than in the four years, 1929-1933 inclusive, and tiio jiuuiber 
of man-days L»st was 152.5 per ('.cut greater in tiu* lattm* period. Ignorau.ee 
of' Hie National Labor Hclations A<;t and disregard of iis provisimis has ro- 
siiited in cmd'asion. Every eiuploym' should know wiiat Hie art i-rquict's 
and what it docs not. Tim wilier proceeds to explain many of the iio-rc' 
important jirovisions of the Act as they siieeify eiuydoyer-emiiiovci* i-elatiuus 
and what each can and, cannot do. No single ])ie('C of }(‘gisia1i<>n lier*-Mi!'<irt' 
proposed, lias had such .far-reachhig ])oteutiai consequences as thai to ii.s. 
'wages and hours of labor iii American iudusi ry. 

The author states that lie believes such a law is undesirable because li is 
impossible of aeeomyilishraent. He then outlines the basis of such a law if 
it is granted that it is inevitable, 'He recommends first tha,t labor problems 
be a major subject for study by the Association and second, that a better 
understanding between employer and employee be developeth The milk 
industry cannot indiscriminately increase tlie cost of its prodm^t in order to 
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meet wage scales wliieli are out of line with, the earnings of the average 
customer of this industry. hl.F.O. 

465. Getting Maximum Results from the Refrigerating System. H. A. 

Riiehe, Dept, of Dairy Husbandry, TJniv. of 111., Urbaiia, 111. lee 
Gream .Bev. 10, p. .104, May 1938. 

Some of the facto.rs which affect efficiency in refrigerating inaehineiy and 
which any operator can reined}’ are given. J.H.E. 

466. Storage Lockers for Revenue. Anonymous. Ice Cream Field 32 , 

5, p. 20, April 1938. 

It is pointed out that many cold storage plants now provide rented lockers 
in which tradesmen and others may store perishables. 

The opportunity of supplying this service in smaller towns is open to 
many ice cream manufacturers, milk dealers, creamery men ami cheese fac- 
tory operators equipped with cold storage facilities. W.C.C. 

: PHYSIOLOGY. ■ 

467. The Effect of Sympathectomy on Gestation and Lactation in the 

Cat. P. A. SiMEONE and J. P. Ross, Department of Physiology in 
Ihc Hanuird Mtnlical School. Am. J. Physiol. .'/2i: 3, 659, .1938. 

Oliservations are reported on gestation, parturition and lactation in 
totally and partially sympathectoniized cats shortly after conqiletion of the 
.surgical procedures and a year later. The meideiiee of abortions is high in 
animals that become pregnant shortly after syinpathetit; denervation of the 
itiiernal genitalia. The iitcidencc of stillbirths is high in animals that be- 
come pregnant long after sympatheetoniy. Sympathetic denervation of the 
mammary glands caused defmite variation from normal functioning activity, 
recognizable histologically, in only 1 out of 7 pregnancies that W’cnl to term. 

D.L.E. 

468. The Effect of Thyroxin on the Carbohydrate Metabolism of Hypo- 

physectomized Rats, Jane A. Bussell, lu.stirnle of Jilxperi- 
menlal Biology, IJniv. of California, Berkeley. Am. J. Physiol., 
.7,22: 3, 547, 1938. 

Thyroxin substitution tlierapy in hypophysectomized rats can restore the 
rate of absorption of glucose from the intestine completely to normal. The 
dose of crystalline thyroxin necessary for this action is less than that required 
to restore the metabolic rate. This treatment does not improve the main- 
tenance of carbohydrate stores during the fasting or chaPge the proportionate 
disposition of absorbed glucose in hypophyseetomized rat.s. D.L.E. 
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ABSTKAOTS OF LITERATURE 

469. Pancreatectomy in the Goat, F. D. TjUKINb and George S. ( Alx, 

Medical Eeseareli Institute, Univ. of Feiinsylvaiiia, Philaclelpliia. 
Am. J. Physiol. 1.3,9; 729, 1938. 

Pour young' goats were depanereatized. Following panereateetomy, tlie 
goat lias. a mild ty’pe of diabetes as measured by the extremely low glyeiisuria. 
and low, altlioug’h increased, nitrogen excretion. Unlike tlie eat, dog and 
pig, ketonnria is sligbt or absent. 

Explanations are offered to explain why depanereatized goats manifest a 
certain ability to utilize carbobydrate, as sliown by t^vo animals in wliicli 
ghu'ose was given intravenonsly, and only 25 to 50 per cent excreted. Even 
when the sugar wms given by stomach tube, no sugar conld be aspirated a 
few hours later. The assumption is made that glucose is fermented or otlier- 
wise transformed in the herbivorous stomach and absorbed in some non- 
reducing foimi. D.Ij.E. 

470. Factqrs Determining A/oluntary Ingestion of Water in Normals 

and in Individuals with Maximum Diabetes Insipidus. Gtjrt 
P. Richter, Psycliobiological Laboratory, and Henr\' Plu|>|>s 
Psychiatric Clinic, Johns Hopkins Hospital, Baltimore, Aid, Am. 
J. Physiol, 133; 668, 1938. 

The voluntary water intake of normal animals and Irumans was found to 
be a function of surface area rather than of body weight, aud lienee must be 
a function of metabolism. The avei'age daily intake per stjuare mef:er body 
surface varied from 1,050 ec. to 1,238 ec. in rats, eats, dogs, monkeys, and 
humans, averaging 1,142 ec. 

The maximum voluntary water intake in animals with diabetes insipidus 
was found to be a, function of body weigiit rattier than of body surface. The 
regulatory action of the posterior lobe sec-relioubii the mainteuam-e nf tlm 
water lialance is deseiibed. It was suggested lliat the level of llu' maximum 
intake with diabetes iu.sipidus might he determined by the maximum i-a[iatiiy 
of the kidney or liy the maximum e.apacily of all the eellnlar >j>a‘-es oj' the 
body, both of whicli would lie fune.tions of body weight. D.L.E. 

471. The Effects of Inanition on Temperature Regulation, < liusi.’ni; 

'Clark, Institute of Neurology, Norllnvestern t'iiiv. Aledirni 
>Se{iooi. Am. J. Pliysioh, 133; 646, lf)38. 

Normal well-iionrislied eats when piaeed on an inu<{(‘({uate diet roa.'! iM;r- 
mally to eold luitil the weight loss eoasiderabiy exceeds 3(1 p(‘r reni. Tim 
rectal temperature of cats, wliicli have lost eousiderahlv more than 3(5 pm* 
cent of their original weight as a result of an inadefjuate rliet, drops to 
extremely low levels upon exposure to cold. 

The responses to heat are not interfered with by weighi ]os.s<>s wliich 
cause abnormal responses to cold. P.L.K. 
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472. A Simple Apparatus for Milking Small Laboratory Animals. P. L. 

Temple and J. K. Kon, National Iii.stitiite for Easovn-ch in Dairy- 
ing, Univ, of Keading'. Biocliem. J. 31 : 2197, 1967. 

A diagrammatic discussion of tlie instrument is presented. E.G-IV. 

473. The Utilization of Lactic Acid by the Lactating Mammary Gland. 

W. R. Graham, Jr. Dept, of Dairy Husbandry, Pniv. of Ho., 
Colnmbia, Mo. J. Biol. Ciiem. 122: 1,1937. 

The experimeiits show that considerably more lactose was ])eing sec-reted 
than could be aeeomited for b.v the removal of glucose from fla? blo(id and 
that otlier earbohydratc-forming' compounds must be taken up by the gland. 
Glucose, lactic acid, and amino nitrogen are removed from tlu' blood iii sub- 
stantial anioiints. Eighty-five pei- cent of the lactose formed during the 
experinieiital period could be accounted for tlieoretiealB' from gJneoso and 
lactic acid from tlie blood, tlie remaining 15 per cent may be accouiitcd for if 
the amino nitrogen removed from the blood is calculated as a J-carbon amino 
acid, which may be converted into lactic acid. Because expm-iments indicate 
lactic acid is produced rather than absorbed by the gland, this acid may bo 
an im|:K>rtant precursor of lactose of milk. K.G.IV. 
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l*j haiHi isnti nuK'iOiic 

Wisshtiiginn iinttli's by I'tand or 
msn'him* 

Washing Bottli? Cases 

Cieaiiing all lypt>s of pasteurizc'rs 

Clt'iininii; Vnrtieal Strainnrs and 
Filters 


Sterilizing- alt eciuipment 
Brightening up eijitipnitent 
Cleaning Jaboratory eftuipment 
/ Cleaning ahmiinum tMiuipment 
/ Standardizing acidity of Cream 


YtHir lr\ vandotte Herviee Representative wili be glad to help you select 
Wyaiulotte product, under your own working conditions, wliieh best 
^’otir needs. ’ ■ 

Sec «nir display at the Dairy Indnstries 
I'ixposif ion — Cleveland — October 17-33— Booth AflftS 


COLON BACILLI IN 
AND WATER 


BBL-Desoxycholate Lactose Broth 
BBL-Desoxycholate Lactose Agar 
BBL-Desoxycholate Agar 

Thi-fc nieclia offer the most uniformly re- 
liable .‘ind eeonomieal means for the onu- 
m.-rnfiun of colon bmdlli The advantage 
oi* those media over most ot1un*.s lies in the 
jicp ,)f SfHlinm Desoxychcihitc as sole bac- 
’evif-didie agent. t^odinm .DoHovycliolate 

a. [liiO' ehesnit-al and has a (dear-rut. in- 
'irolting rtyrci. tin the growth of Cram ■j.io.si- 
tive l-mreria a.s compared to ('Jraui nega- 
tiic ha-eb-via. It tiujs h.-ss none of the 
dirvidvaiuagf;) getieralh" found in other 
in ugeut:-? such as bile, Idle salt 
wisturcs. or dj'ca. 

When-i-ver only pure ehemicals 

art? used in ilBL media- a.s bacteriostatie 

agents. ■ 

‘f.it<raiu?c and pricf\<i sf:nt. on request 

BAlTiiORE BI 0106 IGAI LABORATORY 

432 H. Calvert St. Baltimore, Md. 


HEATS AND GOOLS QHIOICER/ 

AS EFFICIENT MOJONNIER EQUIPPED ICE CREAM DEPARTMENT 
I’ieinred ahovci is tin: ieo c*r<>inii mix proffi.s.s- 
Ing dcpiirtnieut in the Iow.tiui Farms plant, 
1 bivoiipnrt, l(iw!i, fealnring a A!to.l«nuU*i‘ 
Counioi’-CUrrent I'astenrizor and a Mnjnunier 
St!iin]r‘s.s Stetd Mix. Cooler. 

Itotb units an* falndeated tOOVfi st.aiiiless .ste(‘l. 
The pasteurizer is n.sed as a hatidi mixer. 
Tlnwough agitaiioii and mixing is insured P-y 
tint wide stiiinless steel i)uddk‘ type ajgitator. 
The mix is cttoled to 34° F. over the .Mojonnier 
Cooler using- aminouia as the linal j'efrigerunt. 
Progressive ice cr(?ani plants in every part of 
the country are using- Mojoimier Proei'sKin,!r 
Equipniont. tVrite for nariu* of nearest in- 
stallation. 

Be sate to see our ediibil, Booth A-711, Dairy Show, Clevdand, Od. 17-22 


COUNTEH CURRENT RASTEUXtZER 

MOJONNIER BROS. CO. 

4S01 WEST OHIO STREET. CHICAGO 
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■the most CONVENIEN 
container for milk 

Milk contained in g^lass be readily seen and 
Dottles is easy to handle, poured off. Conven- 
Fhe neck and head offer ience and many other 
\ firm grip and the cap advantages make glass 
:an be conveniently re- the ideal container for 
noved and replaced, milk and other dairy 
With non- products. Owens- 

ibsorbent sides, - Illinois Glass Co., 

:ream rises Dairy Container 

mickly and can Division, Toledo, O. 


1. It^s EGOHOMIOAL. The many trips glass affords 
reduces initial cost. 

2. It’s HOIfEST. The 'wholesomeness, richness and 
Q.uautity are quickly revealed to the cxistomer. 

3. It’s STURDIEST. Will not soften or weaken with 
use — no seams to give way — ^withstands hard usage. 

4. It’s ODORLESS. The hard, vitreous suface can- 
not absorb odors or impart taste, 

5. It’s CLEANEST. Thoroughly sfcorilized same as 
hospital bottles — ^tests prove glass cleanest. 


GLASS DAIRY CONTAINERS 


Yoiit advertisement is being! read in every State and in gs Foreign Countries 





Whv 

GERELOSE 

( Pure Dextrose SufSiir) 

Improves 

ICE CREAM AND 
FROZEN SPECIALTIES 

Progressive ice cream manufacturers 
find it profitable' to develop new creations 
in ice cream and trozen specialties to in- 
crease modern consumer demand. 

Frozen specialties, such as ice milk, 
chocolate malteds, etc., generally con- 
tain a low perceiittigc of tat and high 
percentages of serum solids and sugar. 

The serum solids are necessary to de- 
velop body and consistency. Sugar is 
required for flavor, texture, and molting 
qualities, liy using a mixture ot cane or 
beet sugar and Cereiose (pure Dextrose), 
the advantages to be obtained from sugar 
may be developed to the highest degree. 
The amount ot Cereiose required depeai J.s 
upon the product nuinutuctureii hut 
usually consists of 20% to 25% c.>f the 
total sugar. 

In man}’ t)f the specialties, higli scrum 
solids arc obtained by using milk pow- 
ders from which p>art of the milk sugar 
has been I’emoved. In .such cases, extra 
Cereiose i.s recommended to make up tor 
the deficiency in milk sugar. 

In new formulas, either ior ice cream 
or for frozen specialties, Cereiose adds 
to the quaiitie.s required to pflease. For 
further information please write Corn 
Products Sales Company, 17 Battery 
Place, New York, N. V, 



If _ ■;! 




KILLS IIACTEKIA IN COLD WATEK 

Vour advertiserneMfe is btiiiig- rrad in evpry State and in 35 .'Foreign Oountrie.s 







400 USP UNITS PER QT. 





® Milk Caps ami labels for Vitex Vitamin I) milks mils 
apptoved by state and city food control officials before the i 
is distributed within their jurisdiction. 

Biological assays in Laboratories acceptable to the partic 
mod control officials help to maintain tlie vitamin D pott 
eraiined on the milk cap— 400 USP units of vitamin f) 
quart, extracted from cod liver oil by the Vitex Process ' 


VITEX LABORATORIES, INC 

A Nopco Subsidiary 

Harrison, N. J. 


Your advertisement Is being j-md In c+.w.. 

fe .iswi m every State and in a.> Vor<4gtt t’nnntric.s 
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RIBOFLAVIN CONTENT OF MILK COLLECTED IN DIFFERENT 
MONTHS AND CORRELATED AVITH OTHER 
CONSTITUENTS OP THE MILIC 

C. H. WHITNAH, B. L. KUNEBTIT, and M. KBAMEB 
Kanttas Agricultiinil Experiment Slaiionf M anhatfan, Kansas 

Iritere.sl, in variations of the riboflavin content of niilk is a natural conso- 
qnence of previous indications that d-ribose may be isolated from "vvliey 
(10). The availability of a rapid metliod for the detennination of ribo- 
flavin in milk (13) offers oi:»portunity for extensive studies of the am omit 
of tliis substance in milk. Biological determinations at this .station (7) 
have shown colostrum to be richer in flavin than milk produced later in lac- 
tation. Such det(?rminati()ns liave also suggested that the amounts of ribo- 
flavin in samples from groups of different breeds on widely diiferent rations 
A’ary within a. eomparatively narrow range. The |)urpose oi: this study was 
to apply the. rapid metliod of riboflavin detennination to sanixil.es of normal 
milk collected at intervals from individual cows of different breed.s on dif- 
ferent rations; and to compare these values with the season.s and the cows 
involved; and with the eoneentrations of various other constituents in the 
milk. 

PROGEDUEE 

Samples were procured from each milking of each cow in the station 
herd on 3 suceessive days in March, April, May, and July." 

The animals used iueluded 4 breeds. A group of young Holsteins on a 
special ration which liad never iueluded pa.stiire, and a group including all 
lireeds which for two periods of six weeks each was fed a ration low in caro- 
tene, were also studied. The regular ration included Atlas sorgo silage, 
alfalfa li ay, and a grain mixture of yellow corn, bran, and cotton seed meal. 
Tile ration for the experimental Holstein group differed in that white corn 
was used in the grain mixture and that prairie hay replaced the alfalfa, oi* 
for some (;ow,s, both the alfalfa and silage. During the time the flavin tests 
were made, the low earotene ration included wheat straw, cotton seed meal 

1 Contributioix No, 227, Departnient of Chemi.stry, and No. 78, DepartmenL'^f 3foo(l 
Ecuuoino'ii aviU Nutrition. 

-Tin.' Kiimplu.s wove supplied b;v J’rofessov IT. AV. Cave of llu' Depa I'tnient nf Dairy 
irusbiiutirr and wore used for several projects In wMcli tbn Depnvtnunxls of Cbemisiry niid 
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and iu((lass(‘s. Earlier in the year a "I’ain luixiure (»i yt'lmw i-en; ae.i m'.-,!', 
liad been fed t’he more, heavily pi'odueiug' cows of lids uronp. SintriiV 
llie, i\lay samples Avere collected, limited amounts of pasture u'm-e s 

for all cows except tlie experimental Ilolsteiiis. l^asiure lalei* beeacie aeu*: 
daut so that all except the experimental Holsteius receiv.Mi a 
]uisture siipjjlenieut before the July samples were e.olleeled. 

The de1(*rmiuation.s .for davin (E'!)! vitamin C (14), anil plins}«]iaia'.f 
((i) were made on morning milks only and on the days the sanpdt^s vonv eni- 


at rii!i* 


Iccted. The determinations for total solids'^ (ll.fat'’ (l-Dabeuck), 

(11), lecithin (4), protein chlorimd (S). and lactose ll) were madf nu ('mii- 
posite^s for each cow of each milking of each O-dax!' perkul. The value for 
])rotein was obtained by subtracting from the. total solids, the siuu of ihe 
measured values for fat and lactose and an assumed value (d‘ O.Td ]ier i-eni 


for ash. All fluorimelric readings for flavin wm'e made .ioiinly by 2 or 
sometimes observers. The microscopic tests’^ for leucocytes, and for mas- 
titis streptococci, and other forms of bacteria wei'e made on sainplo, of fore 
milk from small groups of cows at intervals of 2 to 4 weeks, 'fho melliod of 
caUndating mastitis scores from these tests is described ciscwliei’e ( Id). Tho 
results of these inicroscopic tesls were interpolated to the times at wldcri 
cliemical analyses were made. Comparisons'"’ of flavin with broods, seasons, 
mastitis, and constiliients measured on 3-day cotni)osite samples were bast?d 
on 3-day average values for flavin. Comparisons with coiislilucnis measured, 
daily were on the basis of daily values. 


RESULTS 

The relations of flavin to breeds, stages of lactation, and seasrms are 
shown in tables 1 to 3 respectively. Tlie flavin content of milk from 'none ot 
the straw fed cows appeared unusual for the breed concerned, or in I'olation 
to later values ou the same cow. Values for tlu'se milks were, Ihcrefore, in- 
cluded witli ilu* milk frojti normally fed cows. The average flavin eoidenl 
of milk iiH'i'eased significantly from Ayrsliires to Uolsleins, fro!n Ibflsjeiiis 
to Cuernseys, and from Ciieniseys to derseys. ('Hoc table .1,') While tin* 
experimental Holst eins produced milk with slightly more flavin lhan the 
n^gulaiylTolsteins, this diliVrence is probably not significant. 

Tin? averag(; differences in flavin eonteiit of milk samples collected from 
any one breed of cows, eitlier 1 to 5 moiith.s, or 5 to Ifl inonths after the cows 

These detorniiii.-itions wei'C. luado ])y Hr. W. J. CaiiUldil of the Dopartiuorit of Pair.v 
Iltisljandry. 

4 These test.s were made t)y Dr. A. C. Fay and Mr. V. D. Foltz of the Dopartmem id’ 
Baeteriology as jjart of ;.i projoet in 'whieh tJjey were cooperating with tlie Doj-artnieii! of 
Dairy IIusLaridry. 

The autliors .‘.lekuowledgo the a-saistance of (a) Mr. H. H. Laudo of tlie staTiou '.laff, 
and Prof. M. C. hfoggie of Kansas State College, (b) Dr. George W. Snedocor of the 
kStatistieal Lahoratory of Iowa State College in making these eompurisons. 
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TABLE 1 


Flavin content of 1111110 from difeernt breeds of cows 


Breed 

No. of 3-(iay perioc 
Mar,, Apr., May 

Is I Elavin eontent 

1 p. p. 111. 

S.E. of means 

Esperi mental Holsteins ...... 

41 

i 1.43- 1 

1 ,053 

AvrsMres 

34 

■ : I-IJ- ■■ 1 

.036 

Eegifkir Holste.ms 

; 45 

^ 1.37 1 

.043 

Guernseys 

1 , 38 ' 

! ■ 1.53 

.048 

Jerseys i 

47 

j ■ 1.73 . ■ 1 

.042 


TABLE 2 

Flmnn content of milk in reJaUon to stage of lactation by breeds 



Cows 

No. 


State of 

Flavin 

I'ontont 

Breed 

No. 

laetation 

raontlis 

Cows 
p. p. in. 

i Tests 

i p. p. 111. 

Experimental Ilolsteiiis 

9 

21 

i to 5 

1.24 

3.45 


4 

10 

5 “ 10 

1.35 

1.35 

Begnlai’ Holsteins 

11 

16 

V to 5 

1.29 

L39 


8 

20 

5 10 

1,38 

' 1.38 

.A.vr.slv.ire.s 

S 

17 

t to 5 

I.IG 

1.3 6 


6 

16 

5 10 

1.10 

3.15 

Gnenrsoys ' : 

4 

10 

-J to 5 

1.54 

3.49 



23 

5 “ 10 

1.51 

1.53 

Jerseys ! ' 

10 

12 

1 to 5 

1,60 

3.57 


11 

. 

31 

5 10 

1.5S 

; 3.7S 


freslienedj were so small, as to be eonsidered negligible. Averages for each 
stage of lactation in each group of cows were caleiilated both on tbe basis of 
single tests, and also on tlie basis of averages for each cow in tbe stage and 
group. On eitlier basis the flavin content of milk wnis higher in the lirst 
stage of some groups and in the last stage of others, 

Althongli the mean flavin content of milk inereased for all the breeds 
from May to July (see table 3) it is doubtful whether this incr(*ase should 
be ascribed to the change in rations. If pasture lorodneed the ineroase, it 
should have started in May. For Oiieriiseys there was in May an iacrease 
of some significance, while the experimental Holsteins were the only lun-d to 
show' a sign ifieant decrease at tills time. The elianges i n the ot 1 1 (? r t h ree 
breed groups w'ere vemy sinall. It might be argued that a longer lime wcis 
needed for pasture to pfodiiee the expected rise in flavin. The Jnly values 
indicated significant rises for only the Gnernsej's and experimental Holsteins. 
The flavin increased nhieh more for the experimental Holsteins lhat re- 
ceived no pasture, than for any other groiip except the small herd of 
Guernseys.. .... 

Tlie eooffleients of correlation betiveen concentrations of flavin in the 
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TABLE 3 

Changes in ihe riboflavin content of milk producCil in diffireni months 


Go-\\’s used as 
sources of milk 


Date of eollection 
of samples 


Average 
eliajig’e in 
flavin p. p. m. 


GriticaL 
ratio of 
cliaiige 


Cocflicienis of 
correlation 


15 

Esperiineiital 

1 Ma;r. 

and 

A.pr. i 

- 0.23 


1.51 ! 

■I-O.IS 

11 

liolsteiiis 

i Apr. 
May 

i i 

Mav ! 

-0.12 


3.6 

•i- O.bo 

9 


( c 

duly 1 

-1- 0.23 


2.8 

■ 0«0t 

11 

ISegnlar 

Mar. 

a,iKl 

Apr. 

May 

- 0.07 


3.05 

4- 0.64 

15 

HoLstem.s j 

Apr. 

{ ( 

+ 0.06 


0.95 

■r 0.68 

11 

1 

May 

i ( 

July 

+ 0.02 


0.17 

t O.Oi 

9 

Avrsliires 

IMar. 

and 

Apr. ■ 

~ 0.09 


0.77 

-0.40 

10 


A or. 

i t 

.Mav 

-O.OO 


0.04 

- 0.48 

9 


Stay 

i i 

July 

4" U,04 


0.5 1 

- 0.3.) 

12 

Guiti'iisevs 

Mar. 

amt 

Apr. 

- 0.07 


0.39 

- 0.03 

12 


Apr. 


May 

■ 0.25 


») 

■I- o.Ou 

() 


t\tay 

^ * 

J aiy 

f O.LH 


•1.6. 

•• 0..S7 

16 

.,) erseys 

Mar. 

amt 

Apr. , 

-1- 0.02 


0.2-1 

■ !l.j5 

15 


; Apr. 

‘ ‘ 

Afilv 

-1- 0.05 

■ i 

3.00 

i 

10 


, '-Vtay 

* ‘ 

July 

10.35 

i ■ 

1.2 

i- (t.5S 


( 'Itioigc 
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milk (ii’ pven uows on siic'eL‘S.siYe mouths furnish au imporraut uu-fisure of 
the sigiiitieance of the elmno’es iii averao’c values (-14). The larg'e varimiuus 
iu these correlai ious (see last eolumii i)!, table 4) ‘nulieult' that the causes oi' 
variation were iiot uniion!). The varialions of eiiniali' aiid ratioii. wiiicli 
wtu't' unironii for all rows were, tlnu'et'ore, eertainly not tile only im|t(»rlain 
factors wliu'.li canse<l the variations in ilie ihiYin cfiutent of the niiik. Tbr 
tJnernsc'ys and Ayrshiri' hret'ds showed more ina'gnlar correlations, ami lev-; 
consistent relations of flavin to fat than tin- other 1hrt‘(‘ prouj's. 

The relalio.li of fha’in in .milk \'ieh] was found ve?-y variable ami a help- 
ful diseiission of tliis relation must, await further study, ivelalions tif the 
ihtvin content of milk to the coneentrat ions of 12 other eonstit utmls in ilte 
iiiiik ni-e shown in talde 4. 

The fat is tlu' on!}* one of these coiistituenls for which thei-e tvus any- 
where near a consistent, sie-nifh'ant relation in the total g'ronp of t'ompari- 
sons made. .Effects of season, ago of eow, stage of lactation, etc., may late!- 
be found to have some significant relations. These etlects were fonnd to 1 h» 
miijuportairfc for the relation between flavin and fat. Av'erage values of 
these constituents for each cow are shown in figure I. lu each groip) except 
Guernseys th.ere appears to have been a significant positive coiuejation be- 


hnion^ uf Pm-ln lo oilier roi;slit‘'< iii.-i of m 'H: in rprinif and fO'Wiuer rnonihit 
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FIGURE / FLAVIN AND FAT i N MILK FROM 
COWS QF DIFFERENT BREEDS 
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tweeir flavin and fat eantent. Tlie apparent negative relation for Giierji- 
seys may be dne to the small iraiflber of cows tested. If real, it wonld be a 
more serious exeeption to the relation in other groups if these Guernseys 
were not also exceptional in the relations of lecithin, and phosphatase to 
flavin. The authors have at present ho explariatioii for this possible unusiial 
behavior of the Guernsey group, but the, distinctive relation of flavin to tliree 
different constituents, indicates considerable probability that eitlier ^ Gue,i*:n~ 
soys as a breed, or this paaiicnlar group, were lamsnal. 

Tlmt the !‘a(, which is in an eiilirely ditLcrenl; phase of ilu* miik fnau ihe 
flavin, was tlni only coiistitiUMU, to which the (htvin svas i’eynlarly rclah'd 's 
indct'd surprising. IMiere is, hnvvcvci', evidence lhal. flas’in 1‘nnriioiH in Cfun 
hinntion Avith ])Vot»‘in (9), and llmt uiilk-fat is syndiesir.ed from cari^olsy- 
di-ates deriA'cd from ])rof,eitfS or amino at'ids (5), if fhn’in pl.ays a roie in 
fat synlliesis, it would not be surprising tind the dishiriiauce of ihis role- 
among Guernsey cows was associated wifli unusual relations of flavin toi 
lecithin and phos])ha1ase. Both the flavin and i')hosphatas(' vaiues were siih- 
ject to large daily variations. ^YhiIc some of the varialioiis in fat and 
lecithin vio.re lost in the use of composite samph’s, it is generally cus'eph'd 
that fat, at least, is also cue of the most variable constituents e)!' milk, d'lu' 
variation of lecithin is less knoAvn, but from the values sumiiiarized iii ta])]e 
4 and from other values on samples for which flavin Avas not measured (2, 
4), we may expect this variation to be as great as for fat. Little or notliing 
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is known of tlie role played by either flavin, pliospliatase or lecithin in the 
synthesis of milk fat. They would all be classed among the actii^e or xin- 
stable constituents of milk and might tlierefore be involved in this synthesis. 

SUMMARY 

Riboflavin determinations, were made on samples of milk collected at 
intervals from individual normal cows of different breeds and on different 
rations. The iiifliienees of season and individuality on flavin values were 
considered. The relationship of flavin content to the concentrations of the 
following eoiistitiients in the milk were tested: vitamin C, loss of C on 72 
hours storage at 4° C, carotene, leeithiii, fat, protein, plio,spliatase, leiieo- 
eytes, mastitis streptococci, odd bacteria, lactose, and chlorine. 

Tlie average flavin contents in March, April, and May were for Ayrshires 
1.17 parts per million, for Hokteiiis 1.37, for Guernse^ys 1.53, and for Jer- 
se.ys 1,73. Milk from cows between 15 days and 10 months after freshening, 
.showed no significant difference in, flavin content. 

The flavin content of milk was slightly higher in July after, the cows had 
been pastured. The climate and ration were not tlie only important factors 
which caused variations in the flavin content of milk. 

The fat is the only eonstituent of milk for whieli an approach to a sig- 
nifieant consistent relation to flavin was found. It is suggested that flavin 
may havima ihle hi dhe; production pf milk 'fat. ' 
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BOUND WATER AND ITS RELATION TO SOME DAIRY PEODITCTS 
III. THE RELATION OP BOUND WATER TO SOME DAIRY PHENOMENA’ 

HARRY PYENSON2 and O. D. DAHLE 
Drptn-hiif/tl o/ JJoirif JIiinhiui/Trp, The l^ennaijlvanid Slafe Cnilvpe 

PrcYi(Ais siudies ]iave xhowii that liquid dairy products contain appre- 
riai>!e ainouiirs of hound water (1) and that the bounds free water eiiiii- 
!ii)r-iu!n may be (‘liauji'ed hy certain treatments (2). Since milk and other 
<lairy pr(jducls contain a col]oi<lal complex, it was thoiiolit desirable to 
invest iyate certain dairy phenomena, from the staiul])oiiit of hydration. 

EXPERIMENTAL ME'.mODS 

Idle ,sam])les and methods used were, on tlie whole, as previously <le- 
seriiied (1). Al(hon<>Ii in I'ertain ex]ierime.nts chani^vs in .samples and 
methods were made, tlie.se ciuiny’es will lie dealt witli under the sections 
re]iortina’ the expei'imental work. 

POSSIBI.E RELA'f'ION OP l!OUxV!> WATER CONTExVT TO THE CREAMIKO OF MILK 

Tiie <.''ravity lormation o! a maximum cream layer on bottled milk is of 
cousiderahle importance in the market milk industry, larfivly heeuuse of 
tlu' layman A method of judging’ richness. The proi-essor of milk knows 
in a general w*ay the factors affecting creamliiie but does not understand 
exactly wdiy heat treatment is destructive to ereainline. It "wa.s to su].)ple- 
meni the existing knowdedge of the creaming of milk that thi.s work was 
undertaken in tlie hope that further explanation woidd he obtained. 

Tlie inhiliited creaming of lieated milk has attracted attention ever 
since pa.steiirizal ion was lirst accepted as a general practice in tdie milk 
industry and much has been written in attempting to explain this phenom- 
1 ‘non. Rahu (dj showed that the creaming ]>roj)erty can be restored after 
iif-ating by tin' addition of gelatin or other aceehmating colloids. Van Dam 
and Sirks (I i addia! to milk such colloids as gelatin, starch, Iri.sli IMoss and 
gum li’acai'antli and iibtainedi a To -25 per cent incivase in volnme of cream, 
and po^inlab'd that fal clunijdng took ]»lace. Babi'oidv a,nd Rus.seii (5) and 
olhers found that idle pre.stmce of fat clumps "was e.s.sential to crcajiiimr. 

Palmer and xVuders(m (li) believed that the plasma colloids were oT con- 

lax'tavcd for piillicatiou -tiareli IS, 1938. 

2 A u1lnirizi.-(t fur ]iu)»li(';nKni cm AL'mli It, 193S, as piq»cr No. 827 iu the Joiinial 
Si-vius of tlic IV'im.sylvauta Agricaltaral E.xiioriineiit Station. 

- The d.'ita prc'suniod in this ]).‘iper arc from a tlicsiH snhmittcil to the Orartuato School 
of Tlie Pcnnsvlvaniii Slate Oollcge in partial fiiUillmeiit of the requirements for the degree 
of Diictur of PhLlo.sophy, 1937. 
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siderable importanee in tlie creaming of niillcs of nniforin fat ciontent. 
stated tliat the ealcinin caseinate was a factor in ereaniiiig, and thus it was 
affected by pasteurization temperatnres. The wiiey colloids, which are 
greatly li.vdrated, are effective proinotors of cream rising’. These investi- 
gators state fnrtlier that “Both exhanstiveness of rise of fat and greater 
volume of cream are promoted by the truly hydrophilic colloids and 
depressGid by colloids of hydrophobic properties.’*' 

Therefore it might be that the effect of heat on creamiug’ cmiters 
around tlie plasma colloids to a certain degree. The conditions and the 
forces acting at the fat/plasnia interface may also be of importanee. A 
truly lijulrophilic colloid added to milk gives a (piicker cream rise, a larger 
cream layei’ of lower fat content, and a plasma of lower fat content. The 
increase in viscosity of milk by nou-eolloids like sugar delays creaming (3). 

The chief stability factor of a bydropbilie colloid is its degree of liydra- 
tioii. The fat globule membrane is composed cliiefly of pliospliolipids and 
protein. That the pliospliolipids are greatly liydropliilie lias been previ- 
ously shown (1). It is also known that the casein of milk owes its stability 
to charge and hydration. With this information a series of experlmeDts 
were made to determine the relationship between high lieat treatment, 
bound water content, and the creaming ability of milk. 

Three experiments were conducted as follows: (1) Eaw whole milk was 
heated in a water bath to different teinperatiires and held foi* various 
lengths of time. (2) Raw cream was added to skimmilk which liad been 
heated to various temperatures, (3) Raw skimmilk was added to cream 
which had previously been heated to various temperatnres. In each ease 
unheated samples were used as controls and all samples came from tlie same 
source. The temperatnres used were 143° F. for 30 minutes, 160° P, for 
5 minutes, and 180° F. momentarily. After the skimmilk or cream was 
heated, it was cooled to approximately SO® P. before reconstituting. 
Samples for creaming were stored at 38° P. in 100 ml. graduated cylinders 
and exaniined. after 24-hour inteiwals. The results are expressed as per- 
centage. cream volume per one per cent fat. 

Tlie results of these exp(M*imeii1s are I’ecorded in Tables .1, 2 and 3, 
Table 1 shows tlie effect of heat on the enaimiug ability and bound waicr 
couteuT. of fresh whole milk. Table 2 shows the effect of bent on tlie crHaim 
ing ability and bound w’-ator eontent of wliole milk prepared, rnmi liealial 
skimmilk to wbieli fresh raw’- 48 per cent cream was later added. Tahh’ 3 
shows the effect of heat on tlie creaming ability and bound waler conU-nl uf 
w'lioie milk prepared from heated 54 per cent cream to which raw skimmilk 
w’-as later added. 

Pasteurization of whole milk at 143° P. for thirty minutes, if dmu* (.'or- 
rectly, has very little effect on the creaming ability of the milk. The bound 
wuiter 3'ecliictioii was slight when compared to higlier lieat treatmenhs. At 


TABLE 1 

The effeel of hear treatment on the creaming ability md bound imier content of fren'h raw mUb 
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the higher temperatures there was a more marked reduction in bound ^vatc^r 
content and the volunie of the cream layer was also greatly reduced. 

Table 2 shows that the heating of the skimmilk alone and subsequent 
adding of fresh cream to it to make a normal milk, gives results similar to 
those obtained when whole milk is heated except that the reduction in die 
cream layer and bound water content is much greater. 

Tlie heating of the ci'eam to high, temperatures does not have a marked 
effect upon the cream layer although the bound water content of the recon- 
stituted milk was noticeably reduced but not as much as wlien the ]dasma 
only was heated. Appai‘eiitly when the cream is lieated there is a reduction 
in the bound water content of the hydropliilic fat globule membrane of the 
cream. From these experiments it might he said that the bound water con- 
tent of milk colloids does not affect greatly the creaming ability of the milk. 
The greatest reduction in creaming was obtained in the samples eonlaining 
the greatest reduction in hound water content it is true, but the differences 
in bomid water reduction shown in Tables 1 and 3 do not indicate any rela- 
tion to creaming ability exlubited in the same samples. 

THE RELATION OF BOUND WATER CONTENT TO THE SPECIFIC 
GRAVITY OP l^riLK 

Fre.shly drawn uiillv in\'ariably shows an increase in specific gravity' on 
standing. Tliis is eommonl}’' referred to as 'Reehnagel’s phenomenon. 
Rechnagel (7) associated this cliange with an increase in the hydration of 
the proteins. He did not study .skimmilk. Queveime (8) also thought that 
changes in protein, luxlration were concerned. Toyonaga (9) obtained 
results that show that a change in specific gravity was due to volume 
changes when, the fat .solidified and that the change did not occur in skim- 
milk. Fleischmaii and Wiegner (10) obtained the density increase ■when 
milk was held at 15° C. and confirmed the results of Toyonaga. Pleisch- 
luan (11) observed that the changes of volume of milk with temperature 
I'hanges are greater tlian foi’ water. Tliese ehanges with temperature are 
attrilniteil x>rincipafly to variation in hydration of the proteins. 

Davies (3) attributes the increase in density on standing to : (1) changes 
in the specific gravity of the fat due to cooling and jiartial solidific.atioii ; 
(2) hydration of the proteins; and (3) loss of carbon dioxide, Shai’p and 
Hart (12) state that previous temperature history of the milk intlueiiees its 
speeifte gravity at 15° C. and that this variation, is due to the physical slate 
of the fat. ; ' : 

Eeehnagel (7) found that the rise in density is regular; and is more 
rapid at low than at higli temperatures and amounts to 0.001. Richmoiul 
(13) found the average ehaiige to be 0.0006 wnth a Tariatioii from 0.0003- 
0.0015 and attributes this largely to the increase in density of the fat on 
solidification. lie .further states that the effect does not vary sea.sonally 
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bi'it may vary 'witli milk from individual cows or from one sample to 
aiiotlier. . ' 

Freslily drawn mixed milk was used to note if tlie cliange in specific 
gravity was accompanied by -a change in bound water content on standing. 
The milk was qniekly cooled in ice water to 40° F. after processing and 
several experiments were eondneted. The speeifie gravity was deterinined 
with the Westphal balance at 15° C. The milk wais divided into four lots 
and comparisons were made of the following ;(1) raw milk, freslily drawn; 
(2) milk heated to 143° P. for 30 minutes; (3) raiv skimmilk; and (4) 
skimniilk heated to 143° P. for 30 minntes. To eliminate dissobaid gases as 
a factor, lots 2 and 4 were heated, and to eliminate butter fat as a factor, 
experiments with skimniilk were eondneted. Determinations were made on 
the freshly prepared samples, after holding 8 and 24 hoiii-s at 40° h\ 
(Table 4.) 

TABLE 4 


The relation of hound renter content to the specific gravity of rnilk 


Sample 

Hours 
aged at 
40° P. 

Per 

cent 

solids 

i 

j Viscosity 
j eentipoises 

1 

, Speeiiki 
gravity 
(ISgC.) 

l‘(jr i'lMir 
IlMiHUl 

'wati:?r 

1. Eaw milk 

0 

13.25 

1 2.245 

1.0314 

2.79 


s 

13.25 

i 2.347 

1,0328 

' 2.i>'S 


24 

13.25 

1 2.3S7 

1.0332 

3.18 

2. Pasteurized milk 

0 

13.61 

! 2.183 

1.0323 

'2.48 


s . 

13.61 

i 2.285 

1.0338 

»■> r-t 


24 

13.61 

! 2.326 

1.0340 

'2.71' , 

3. Paw skiuuntli: 

0 

9.44 

1 1.775 

1.0359 

, l.Sl 


8 

9.44 . 

1 1*S3(> 

1.0366 

"■■■•2.05 


24 

9.44 

1 1.877 

1.0371 

2.13', 

4, Pa-steurized skimmilk ... 

0 

9.4S 

j 1.591 

1.035S 

■1.41 


8 

9.48 

5 1.632 

1.0372 

■'1,69 ■' 

■ ■ ■ ■ 

24 

9.48 

i 1.694 

1.0375 

i.Sl 


It will he noted in Table 4 that milk and skimniilk, wliellicr raw or pns- 
teurixed, increase in spo'cilic gravity and bomid water content npon si mul- 
ing at 40° F. The specific gTavity oL‘ raw milk iucrtaised O.OOlJ^, and m iiie 
])asfenrized milk it increased 0.0017 in 24 hours. 'When the raw milk was 
pastenrizeil the s])ecific gravity increased O.OttOO, showing tfiai the dissolved 
gas(‘s or an increase in coiu'entration of solids may ])lay a jiart in ih.is I'lhe- 
nomenon. The difference in specific gravity between the raw aiut pasteur- 
ized skimniilk samples was only 0.0001 when determinations were madn* on 
freslily prepared samples. 

Results obtained indicate that there is an increase in s]iechh* gravity of 
raw and pasteurized skinimilk on standing whieli cannot he attrihulcil to 
either the dissolved gases, or to the solidification of the fat globules since in 
the skimniilk very little fat is present. The increase was 0,0012 in the raw 
skimmilk and 0.0017 in the pasteurized skimmilk. The bound water studies 
indicate that the increase in specific gravity might be attributed to tlie 
hydration of the lyophilie colloids. 
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TI-IE EFFECT OP AOE AND TREATMENT ON THE BOUND .WATER CONTENT 
OP VACUUM DRUM DRY SKIMMILK 

To note wlietlier tliere were any cliaiiges in tlie bound water eoiiteirt oi! 
^aciiiiin drum dry skiniiiiilk on aging, samples were stored in open and 
closed cardboard containers. To determine tlie bound water content, I’ccon- 
stitnted mixtures were made that contained approximately 24 per cent 1otal 
solids. Tlie boniid water content was determined on these mixtures made 
from fresh dry skimmilk, dry skimmilk stored four weeks and dry skinnuilk 
stored eight weeJcs at room tempei'atiire. The results of these trials are 
recorded in Table 5. 


TABLE 5 

The effect of age and troairmnit on the hound loader conieni 
of pacuum drum dry sMmmilh 


Sam|:)le''^ 

Hours 
a,!?ed at 
40° P. 

Per cent 
solids 

Viscosity 

centipoises 

Alcohol 

No. 

Per cent 
hmmd 
water 

Grams bound 
water per 
gram of 
solids 

1 

0 

24.09 

12.041 

5.6 

11.22 

0.465 


24 

24.09 

13.530 

5.4 

14.72 

0.611 

O' 

0 

24.52 

11.160 

0*4 

9.26 

0.377 


24 

24.52 

12.345 

0.4 

9.89 

0.403 

‘V ■ 

0 

2H.25 

10.883 

5.4 

S.77 

0.377 


24 

23.25 

11.476 

.5.4 

8.81 

0.378 

4".' 

0 

24.95, 

S.770 

5.5 

9.30 

0.372 . 


2^!: 

24.95 

9.500 

o.a 

10.01 

0.401 

5 

0 

24.71 

8.533 

5,5 

7.87 , 

0.3 IS 


24 . 

24.71 

9.402 

5,5 

S.S7 

: 0.358 


*1. Beeonstituted ,clry skimmilk — fresh. : 

2. “ — foiu* weeks old m clo.sefl container. 


a. “ “ “ — “ “ “ “ open “ 

4. *'*' “ “ — eigjit “ “ << closed “ 

5. “ “ li a (c open 

It is evident that there is a decrease in the amount of hound water per 
gram of total solids as the dry skimmilk becomes older. The decrease in. 
lioiuid water content is more marked in the samples of dry skimmilk stored 
iii open ('ontainers. No di If erence in solubility of the dry sldmrailk was 
not iced wluui llu'st* samplesA^’ere reconstituted. A decrease of viseositA' also 
ot'-mirred on storage of the dry skimmilk. The protein stability was not 
uiarluMily a’hercil by the periods of storagtu 

T,i:IE EPI'TX'T 0,P “'superheating ” ON THE BOUND WATER CONTENT 
OP condensed SKIMMILK 

The thickening produced hi superheated condensed skimmilk is a.sso(d- 
at ed ■with the coagulation of the. calcium caseinate. To observe the effect of 
su perileating on the bound water content, a freshly prepared sample of con- 
d fused skimmilk was obtained directly from the vacmmi pan. Part of the 
Scn-ojdi^ was used as the control and the other part was thickened by heating 
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to 180° F. for 20 minutes in a water bat.ii. The results olstaiiiecl may be 
observed in Table 6. 

TABLE 6 

The effect of swperheat 'vng on the hound water content o) camlne^ed el. ihiuiiil 

. . _ ^ 

Hours ■ Yis- p .y,„. ; Otu ; ShmouI 

Sample cent ecu, hoi 

solids acnd No. j .. 



1. < .'(uuipnseci skim- 
iiiilk 


milk I 0 26.27 I 6.459 | 0.5S ; 5.0 i 8.09 ^ -oaN 

24 26.27 I 7.644 I 0.60 ; 5.3 ; 10.97 ‘0 h, 

Superheated eon- I | j i 

deiised skini' • ^ i i ; 

milk 0 26.43 i 21.124 i 0.575 5.7 '!,9H 

24 26.43 i 23.525 ! 0.595 .5.8 !it.57 't.Ool' 


Altlioug'li a large increase in viscosity is cliaractcrisiii' oi suftcriicat inn, 
there was little change in the bound tvater coultM!! iitn-ausc id ilu* Mqti-r- 
heating. Both samples had been, previously fon-wariiied in Bit* lug w^li ai 
180° P, Supei'Iieating’ produced a Tmiiccabb’ increase in llie siahility >o llic 
Xmoleiii.s a,s recorded by the aleolit)! n!imi)e/-. The I'hauge re \ \ ■■•b 

tained on superheating is not due to liytlratiun but to etaigubit iun, 

THE EP,B’ECT OF THE. INITIAL AGING TE.MPERATU RE O.N B01:NI:» V*.-AT,rR 

. CONTENT OlA CONXlENTimiSD MILK PLASMA 

The initial aging temperature is known lo eliangt* some >>: tl, r: 

of dairy products, iiotabl.r the Au.scosity of die syHlem. Th Oiin* i*' 'hc’- 
were any hound water cliang'es, C'onceiitrateti milk plaMiiu wa^ aL''<! ie ‘•*n-ier 
baths at 00° P., 70° P., 50° P. and 34° P. and tin iHUiiid water wcmeir then 

determined. 

The results show that more water is bouiui iuiiialiy a! tlie iHgioM’ ayii!;r 
temperature than at the knver temperatures. TlmrerHi*.,* jhe rd’ 

im])ibitioii is slower at the low’er temperatures. 

Prom liu'.se luuling's, it wouhl se<‘ut reasouabie ic l)eil','', e iiuii 
periods at relatively liigli t.eiHj)erat ures nmsiti give ire i-cra-a caivo-. ^•■ = ;ira-- 
{(•risticK .siiniiar to low temperature mixes aged for lougt'r p.MSiuU. nnilliT 
and Praiulscii (.14) ]iav(5 shown dial about (sne 

pasteurization ami aging i‘<>i;4n^iiding' which cannot^ he attribuh'd bo 

/to the solidification of the fat globuies sim-e in 

ft ivas also toiuid by ^ present The increase was 0,0{)12 in the raw" 
well as mixes ag'od at k g pasteurized skimmilk. The bound water studies 
that more wmter is inithu.^p^ specific gravity might be attributed to the 
til is may be i*es]ionsible for mids. 
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TABLE 7 

The effect of the inUiul aginij temperature on the bound uujter oontent of 
coneentrated milh plasma 


SfiDiple 

Honrs 

.aged 

Per 

cent 

solids 

Vis- 

cosity 

eenti- 

poises 

Per 

cent 

acid 

Alco- 

hol 

No. 

Per 

cent 

bound 

water 

Grams 

bound 

water 

per 

gram of 
solids 

1. Aged iU 90'^ F. 

4 

13.71 

4.859 

0.28 

8.4 

5.52 

0.403 

2. Aged at 70= F 

4 

13.71 

4.701 

0.265 

8.4 

4.58 

0.334 


24 

13.71 

4.859 

0.260 

8.4 

5.38 

0.392 

3. Aged at 50= F. 

4 

13.71 

4.5(53 

0.265 

8.3 

4.21 

0.307 


24 

13.71 

4.997 

0.280 

8.3 

5.77 

0.421 

4. Aged at 34= F 

• 4 

13.71 

4.405 

0.260 

8.2 

3.92 

0.286 


24 

13.71 

4.859 

0.280 

8.1 

5.11 

0.373 


I’HE EFFECT OF AGINO AT LOW TEAIPEKATURES ON aTIE BOUND WATER 
CONTENT OF FLUID MILK PRODUCTS 

111 stiiclyino’ the effect of aging on the bound water content, samples were 
stored at 40° P. for 4 and 24 hours, after which time the determinations 
were made in duplicate. Approximately 40 minutes elapsed from the time 
the samples were obtained until the determinations were made on the fresh 
samples. Determinations were made again after aging for 4 and 24 lioiirs. 
In the tallies ^ireviously presented, the effect of aging at 40“ P. is plainly 
seen. In all eases (Tables 4, 5, 6, 7) the samples aged at 40° P. contained 
more bound water than the fresh sample. Aging of' the ice cream mix 12 
to 24 hours has been eoinmoii practice in the ice cream industry. This is 
done to enhance the whipping ability of the mix in the freezer. Work by 
Dahle, Keith and McCullough (15), Heiiing (16) and others have shown 
that approximately four hours of aging produces wdiipping results as satis- 
factory as ‘24 hours of aging. Viscosity studies show that much of the 
increase in viscosity takes place in that four-hour period. 

Thai wliipping ability might go hand in liand with bound water content 
is indicated iu Table S, In tiiis table is shown also that in the mixes whh-h 
were homogvnized at, varioiis ])rcssures the. viscosity iuci'easc during aging 
is gi't'afest, in the four-hour pei'iod. The bound water (jontent slioivs the 

greatest. in first four liours of aging. Tlie im-rease is slight 

.’IJF EFFECT OP suferilJA ^ 12^^ apparent (15) that aging for the 
OF CONDENSED nccd iiot be practic(‘d longer 

Tlie thickening iiroduced in superheated tv » i s 

, I. „ 1 these mLxes becau.se or 

at:ed with tlie coagulation or the calcium caseinati i 

, . \ , , • deteniimations. 

sup«.l.«itms on tlie bound water content, a iresldy 

dmised skimmdk was obtained directly from the va t i xi • i 

/ en slightlv increased hr 

sample was used as the control and the other parV' n •• A t* t- i 

^ ^ .'4. In 1 ins ca.se fat clump- 
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TABLES 

Edafwiishtp hvhvcni aye of an ice cream mir, vineosilif 


Mix No. 


14.73 iwr (vmt fat, mid Irl.lo per cent M.S.ll.l' 

Ho'urTag'cd at A’'i.'!eosity 

40° I’, eeiitipoises 


Pre.s.siire used 


Per eent Poiiinl 


1500 


3000 


3000 ,‘niu 700 


0 

4.(1 

24.0 

0 

4.0 

24.0 

n 

4.0 
24.0 

0 

4.0 
24.0 


7.0 

0.12 

s.s 

12.0 

14.1 

14.7 

4.0.3 


10.5 

J2.S 

12.i 


ilOUl 

VO ho* 


•• No gi-'latiu or sugar was used in mix. 

iiig* wa.s ilosti-oycvl wliile isi tlie other iimnogeuized samples mo-li i-luoiraop 
took place. 

Cream ami other prodaets show ari inc'rease in honiul wmer (‘iuinn,! on 
aging. Pj'evions work (1. '2) sliows lhai i’resh raw (M‘e.‘im ineeeaM'il 
IG p(n* t-eiii', ill bomal water on ap'ing. v.hilt* pastearir.ed er(*;i.ni -no 
approxhnately- 30 jun* cent. Heavy vi*eaiu iiiereahes more in ooins-.i 
on aging than, does iigliL (.'ream, ’'the suhstani'es assoeiate-di with, ilu- t.a- ..l.''* 
increase in. bound wat(ir uniient on aging. This .shows that the;', are pco- 
tiaUy Te.spomsihle .tor t.lio .inereaso in. the honnd water content of daily 
nets containing biitterfat. 

TITE aEIiATlOy 0{,' mirXD W.VTEn COMTF.NT TO TflE \'ISt 'Ci'^r'CY OJ" S^VIa.i • a 

(h'eam was pre]>ared according to the Himing and Daliihei*-,'; nediivse 
(.1.7) and lis vi.seosity and 'oonud water (^.intent (-(tinpared. witii rad ‘'re.tni 
and ordinary pasteurized evcani. The ntelhod used is as l!(ilovi>: ha a 
cream is pashnirized at ,113'" F. .tor 30 minuh'S and thou eeoh'Hl te, 4'.) i*'. 

Iowan*. It is tlum warmed to 84*^ V. in sevmi minutes and es>o!i-d, i-.t -iy h 
in 14 niimites. Tin* erea.m is cool(*d to 40'^ H. in a ret ri'^eraior. 

It W'as thought lliat sim-e this nmlhod prodnices such a noiieeul 
in vistro.siiy. there may lie a (corresponding iner<*a.se in liound wal 
Tiit.‘retori.n a number of studies wci’c-i made on fr(*s]i cream ami er<4im (ihi.-r 
24 honr.s of .storage at 40° P. (Table 9). 

The lieuiiig and Dahlberg method o.f int'veasing the viseo.sity of .swe,*i 
cream sliows an inerease in the bound water content over oj'dinmn* pasteur» 
ized sw'eet cream held at 40° ¥. for 24 hours, ahhongh less b(.)und water is 
present than is pre.sent in aged raw cream. 

Hening and Dahlberg found that the increased viscosity olitained by ihi.s 


nh’i’i'a^o 
I'nrn . 
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TABLE 9 


Tlie effect of tempcraiure treaimoit on the ’bound water content and 
inscosify of sweet cream 


Treatment 

1 Hours j 
aged 
! at 

40° P. 1 

Per 

cent 

solids 

Viseosity 

eentipoises 

Alcoliol 

1 No. 

Pe,r cent 
bound 
water 

1 Grams boimcl 
w-fiter per 
gram solids 

1. Iln] 

lieated 

1 0 i 

40.25 

■ 24.694 

5.0 

!■ 5.39 1 

0.134 



24 1 

40.25 

■ 29.796 ! 

5.2 

6.26 j 

0.156 

2. Hei 

;ited to 143° P. 

! 0 1 

41.40 

1 22.653 

5.2: 

3.94 

0.095 


for 30 iiiin. 

1 24 .1 

41.40 

1 25.918 i 

5.3 

5.11 , 1 

0.123 

B. Spe 

idal tempera- 

■ 0 i 

41.49 

20.000 i 

■ 5.3 

4.95 ■ j 

0.119 


tore treatment 

1 24 1 

41.49 

1 28.751" 

0.4: 

5.64 1 

0.136 


metluxl of treating cream eoiild not be associated with increased slumping 
of tlie fat globules. These results were substantiated by tlie writers. From 
tlie data obtained it is sliown that the Iiydropliylie colloids become more 
hydrated by tbi.s temperature treatment, tboiigdi this is not necessarily 
offered as an explanation for the Auscosity ebange obtained. 


THE RELATION OP BOUND W’ATEE CONTENT TO VISCOSITY ■ j 

III liiis Y'ork a study was made et.‘ Hie data ]n‘esented to show, if })Ossil)Ie, 

Hie relat iunsliij) belween. visco.sily and lioimd water eeiiitmt in dairy pirod- 
nets. In visensity studies wt‘ ai/e usually dealing wiili lyopbilic systems, 
siiii-e in gt iieral Hie lyupliobic snJs e^duliit a viscosity whieli. ap^u/uaclies very 
elMsely tiui viscosity of the pure dispersions medium, and wbleli jjicreases 
'euly s'igliily with increasing coneeiu ration, of dispersed material. In dairy 
priiducts we are dealing witli a heterogeneous sy.st.ein. Kevertheless, 
e]ia,uges in bound watc.r eoutent slionld pi'oduee ehnriges in visco.sity 
al.liiougli tlu' differences may not be well defined. 

Tiie viscosity studies in Tables 4, ti, 7, S and 9 show that the aging o.f 
lif.riiid d.airy prodmds at .low teniperatnres nsnally causes an increase .in vis- 
cosity and bound waim.- eoritmit. It appears hi these tables that the greater 
the amount of soruls prt'seui,, the gnaater is tlie increase in viscosity on 
aging. .In many o.l; iln^se instances the increases do imt atipear very great 
imt wlam iiie initial viscosiiies are taken into coiis.i.d era lion Hiey are sig- 
iiitii'ant, Ifudouljteilly the increase iu viscosily on. aging is due to the iu- 
ct‘eas>‘ iu bound water content of Hie iyopliilic eolloid.s. Tliese results * r 

agree with those of .Eveusou and Ferris (18) and Dahlberg' and H'eniug* 

(lit) who show tlnit aging increases the viscosity' of milk and cream. ’ t 

'The pasteurization of milk and cream causes a decrease in the viscosity 
and tlu* bound waiter content. The viscosity of milk and cream did not 
return to the original reading even after aging at low temperatures as can 
be .seen in Tables 1, 2, 3, 4 and 9. Many workers, especially Dahlberg and - 

Hening (19), Evensoii and Perris (18), and Babcock and Ilnssell (20) have \ 
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THE RELATION OP BOUND WATER TO PROTEIN STABILITY 

The alcohol stability deteiTniiiation is probably the most aeciirate test 
used to nieasiiro the stability of the proteins in certain ilairy [muluets. A 
relatively hia'h alcohol mimber is usually associated with li’reatev heat and 
acid stability, and stability to homogenization and freezing. 

Throughout this inve.stigation, where feasible, the alcohol number was 
determined to note if any correlation between ah'ohol stability and bound 
water content was obtained. Some of the more positive results are recorded 
in Table 10. 

TABLE 10 

The relation of hound water content to ‘protein slahiliti/ i)i .wmc thiir;i jirodiieto 

Hours 1 I <111 ' Per I'cnti 

j X i Per cent | Alcohol i t 

feamplo aged at ! ^ hot uU 

40° F. I j u. , ^vater 

1. Raw milk “ 24 j 11.92 i S.l i 3.75 

2. Milk pasteurized at 143° P, i i ^ 

for 30 min. 24 ! 12.09 ' 9.1 t 3.50 

3. Milk pasteurized at 160° P. ] ! i 

for 5 rain 24 i 11.94 1 9.3 s 3. at! 

4. Milk pasteurized at 180° P, | 1 i 

inomeutarily 24 | 12.11 i 9.3 ^ 3.3o 

5. Raw cream 0 ' 40.25 ' 5.0 5.30 


Cream pasleurizofl at 143° 

for 30 min. 

Oomleuseil skiramilk 


3. fiujierhoalcd coiuleu.sod skim- 
milk 


ihe aging of tlairy products at low teiiiperatnres for 24 houi’s iioi 
have any marked elfeed: upon the alcohol stability, although the trend 
throughout this work (1, 2) does in some eases show a slight im-jasa.se in 
alcohol stability with the increase in bound water content. In most t-as'cs 
the alcohol stability determination cither showed that a slight iiu-rease or no 
change in stability resulted upon aging the sample. 

That liig’li heat treatment usually results in a decrease in bound water 
content and an increase in alcohol stability is siiowii in Tables 2, .‘1 ainl 10, 



RELATION OF BOUND WATER TO DAIRY PRODUCTS 


It was foimd by tlie writers in a previous investig'aivion (2) that homog- 
enization deereaseci tlie bound rvater content of milk plasma mixes contain- 
ing biitterfat and also decreased the aleoliol stability. As the pressure is 
iiiereased tliere is an increase in the degree of fat clumping and a decrease 
in the aleoliol stability and bound water content. Dual hoiiiogeiiizatioii 
decreased tlie fat ehimping, increased the bound water content, and also 
increased the alcohol stability of the mix. 

Tlie results noted in Table 10 indicate that some dair.y iiroduet.s, notably 
cream and condensed skimmilk, do increase in alcohol stability and bound 
watei’ content on aging. 

Previous results (2) also show tliat milk stabilizing' salts slightly in- 
creased. tlie aleoliol staliility and bound water eoiitent, wliile tlie milk 
destabilizing salts decreased the aleoliol, stabilit}' and the bound water 
content. 

SUM/MARY AND CONCLUSIONS 

The bound WTiter content of the milk colloids does not appear to con- 
tribute to the creaming ability of milk. High temperature treatment of 
the wlinle milk or skimmilk is detrimental to tlie ereamiiig aliility and bound 
water contcmt of the milk while liig’li temperature treatment o.l: the cream 
portiori does .riot affechmrreairiiug to any great, extent. 

Idle iuerea.se of tlie speeifie gravity of fresh n:iillv and skimmillc on aging 
(Reeliuagel’s plienomeiioii) is thought to be partially due to the increase 
ill the bound water content of the proteins and other liydropliilie siibstanees 
present in milk. 

Vacuum roller diy skimmilk loses some of its bound water with age. 
The gi'eatest amount is lost during the first few weeks of storage. The dry 
slcimmiik stored in oiien containers wtis affected more than the dry skim- 
milk stored in air-right containers. 

Superlieating of condensed skimmilk had im a|'s])re<'iab!e eil'eet upon the 
iiouml wal(M' (-(mlonr. 

Si!(!i'1 aging yx'rind.*^ of i-mn-onl I'aled milk idasnia at relalivoiy .higJi tem- 
jtt'ral nros resiiliod in oidy sliglttly nmri* l.'ouml wa1cr Usaii longin’ aging 
pin’iitds ai. low i onipocai n ms. 

i n'.*a!‘ia!>l\ aging i-ausod an inorease in hound water oontenl, riygardless 
of llio Irealment gi\’en llu' saui)ile. 

The DaliihiM’c and Hening nnUhotl of inereasing llie ^'lscosily of rream 
hy 1em])evat.!nT- ireatuund resnlled hi an iiu-rease in flic bound water con- 
ienr of die eream. 

I’asieiiriz.adon of ndlk or m-eam lowered visi’osity and bound water 
content. ■ 

Huinogenizaliou of mixes W’ith one pressure increased viseosity and de- 
creased the hound water content, while dual liomugmiizntion of the same 
iirodmd showed an iiiereasc in bound water eontent and viseositv, 
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(il-L 

Tk(^ pvoioiu stal)ili1y as iueasui‘(.‘d bv llio alaoliol uuml'H-M* lisnally slin'^vi-'! 
Jirllo clia.ii.u;'o wilh chany'YH iji bomid watt'r conleiit uiiK'ss ]ai‘.u'<* diaiiyt's v:rvr 
uoii.'d in ibo auiornit of bound ^vate)* present. ].jov\’'ovc*r. licalu'u' <'!' uiilli O) 
ieuip(Ta.tiU’os dec'i’oasod llio Ixuiiid watfU' eoiileui bid iiu'ri'asod I'a; i-a'a- 
bii'dy toward aicolioJ. wbile .suj)i*i*]ii-aTino' of condensoi} skiiuindk .rosidioii ui 
ineretised stabilUy wiili ]>ractiraliy iiii elianyi' bi lauiud waier coidaui, 
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THE RELATION BETWEEN ACID DEFECTS AND HYDROGEN 
ION CONCENTRATION IN BRICK CHEESE 


WALTEB V. PRICE and D. W. SPICER i 
University .of Wisconsiii, Madison, IVis. 


Measurements of hydrogen ion eoiiceiitratioii have proved to be a useful 
means of following acid development in Ainerieaii (1, 6, 7, 8) and Swiss 
elieese (2, 3, 4, 5) during' inainifaeturing' and the early part of curing. These 
measurements in American cheese are so closely related to the flavor and 
body eliaraeteristics of the ripened elieese that they can be used advaiila- 
geoiisiy in tlie control of acid. Obsei’vatioiis are reported in this discussion 
wliicli Kseein to indicate that ineasurements of liydrogen ion conceniratioii of 
Brick cheese during the first few days of curing may l)o a '^’■ery usei'ni guide 
for eontroliiiig subsequent ijianufaeturiiig processes. 

The successful making’ of Brick cheese with Sfrepfococcm laoHs stru'ter 
recpiires the development of acidities wMeli, if they arc nut ca.refiilly eon- 
trolled, may eaiise defective cheese. The flavor, body and texture of Bri<;k 
cheese are all directly iiifiiieiieed by the aridity developinent, Exi^essive 
amouiils of arid doluy ripening, raiise ondesii’ahlo arid or sour flavors, and 
r|■ill!i!)!y, mealy ])odied rhee.sr. ];uw acddity, (Oi lljt* olJno’ hand, eiicouragi'S 
ilie dei'clopmeiii of abiiorinal, gassy fermentatioiis and. causes excessively 
open texture and alMiorinal flavors .in the ('heoso. Incrtarses in the yield jua; 
iisiially attempted by reducing the acidity so tljat moisture will he 

retained in tlie e]iee,se. Such manipulations may prfKhua^ very sweet or, 
what is moiai surprisiiig. very acid cheese. 

It is not ahv;!,ys (^asy to detect abnornially arid or sweet elieese by sense 
of taste or bod \ rliaraeieristies soon enongli in the curing process to prevent 
repetition of tlie fault. MeasnremeiiT.s of hitlrogen i(m con rent ration were, 
llierf'lVii'e. made during Hie first week of miring 72 lots of cheese and tliese 
va.lur'; have been i'orrelated with tlie eritieisms of (enupelf'ut judges. The 

resii!is-ai*-‘ ri'porteil in tins j)aiK‘r. 

Af-id measureimmis wer(* made with the quinhydrone elmurude, saturated 
eahmiel liaif-eeil .and a Leeils-Northrup portable poteuMonuuer. .Measure- 
ments a.t‘(.' reported in pli units. Samples of cheese wcue taken liy eiittliig’ 
ea<‘h iiuii; in half across the long dimension and. Iheu removing a eross Hee.iion 
sliee. 'rile whole slice, (‘xeiiiding tlie rind, was nstsl for the analyses. 


UAILY VAHfATTOXS IX ACIDITY 

Daily vuriati<.nis in acidities of 7 typical lots of Brick cheese are sliowni in 
Figure 1. Acid measurements were made on the.se lot,s when they were taken 
for publication April 10, 1938. 

n Jminstrial Eoilow on a grant from tlie .Kraft-Plienix Cheese (’orpuration. 
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from tile hoops just before salting, again on the third day just attei salting? 
and daily, thereafter, until tlie 7 tli day after making. IMie last ineasiiiemuit 
was made at the time of paraffining on about the lltli da.y. All / lots 
somewhat in acid during this period, the maximiim yariatioii equaling O.. o 
pH units. The pH on the third day after making approximated tiie mmi- 
mum for most of the lots. Toward the eud of the week the acidities geiiei all} 
approximated the values observed on the third day. During the stx'Oiid ' > h 
the acid values of these seven lots became relatively divergent, feiinli vn ia- 
tioiis must be expected because of sampling ditfereiit loaves of clieese, (diaiig- 
ing salt concentrations, bacteriological acti’V'ity and tlie limits of actmi ac} oi 
the 111 etliod of acid measurement. 



Fin. 1 


After the |ii-s1 wt'ek of curing ihere was in vc'mu-al, :i slight in jn. 

avm-age pH of all lots. This Iremi <‘oii1iiiutHL as the I'h.H’st* rirH'md. inu! 
vidua! lots act, ed d iff'. ‘rent ly in rate of pll mm'eust'. Such 'larianiot^ t*x|-i:tii 
wliy, (luring tiie later stages of riptming, iudivithiai lots td asid •■■■fi'' 

IJi'iek (dua'st* ma>' actually lun'c tlu* samt‘ pll \'alucs, 1 lib tms aho p-ct'i 
obstu'ved in ripening Aimndeau claa'se. 


RELATION BETWEEN ACIDITY OP CIlEJ-iSK AND ACID I)Ei-'i',CTS 

PoidA'-eiglit lots of Tfric'k clieese have bci^u classitied in jahie 1 icocoriliu 
to the ‘'Acid Grade.” Tlu‘ acid grade indiiaites the vhgree of aeiility i 
fla vor and body detect ed by the judges. Satisfactory cheese is ca Ihai ‘ ‘ s^voet 
and given an. acid gnuh? of zero. “Trace of acid,” “ac-id," “ vtny acitl an 
“'sour” indicate iimreasiiig degives of acidity and arc given grade> <>! 1. ‘ 


HYDROGEN CONCENTRATION IN BRICK CHEESE (ilT 

3 and 4, I'especdiveJy. Tlie average pH values caleiilated for tlie cheese iu 
each iicid gi'ade tended to decrease with the exaggeration of the defect. Siveet 
cheese had an a verage jdH of 5.09 three days after making while sour cheese 
liad an average pH of 4.92. Comparison of average values on the tiiircl ant! 
seveiitli chiT’s shows no significant ditferenees. Actually the averages of the 
pH of all the eiieese in the four acid grades were identical on these two day.s. 


TABLE 1 

Average pH of Brich cheese, in each aelt] grade 



Nimilior of 
lots 

1 Average 

> acidity 

Acid grade 

1 3 days after i 

1 naiking 

7 days after 

1 making 

i 

Sweet 

1 2S 

n pH 

1 5.09 

■pE 

\ 5.12 

Trace of acid 

1 4 

1 5.03 

j 5.02 

Very acid 

> B 

i 4.91) 

1 "dr » *7 0 • 

! 5.03 

Soar 

! 

i 5 

. i : 4.92 

1 . , 4.91 


Tlie relation between acid measurements on tlie third and seventh days 
after making and the acid grade is shown in Figure 2. Numerical values 
i‘t.!preserding the avei'age acid grade for corresponding pH classes liaee been 
averaged, tlieii ])lotted and a smootli curve has been drawn to fit tlie data 
olitained on tlie tliird day. Data from tlie seventh da.y were too scattered in 
the high acid range to justify a smootli curve. This figure, as well as Table 1, 
indicates that pH measiii'ements as a whole were dii’ectly related to the flavor 
and body eiiaraeteristics of the elieese. As the pH decreased, the cheese be- 
came inereasiugly acid in the opinion of the judges. Third day ineasiire- 
ments, liowe-\'er, seem to be more closely i-elated to tlie acid grade tlian those 
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obtuiiiod on tbe seven! b day. Measvirenients on tlie fourtii day after luaJvina 
approxiiii-ale tJie sig.uifit:aiiee of those on the third day. 

Any decree of acid defect may be regarded as undesirable. .\i! tniiy- 
eight lots of cheese were therefore divided into sweet and acid dcfcrl i'\’c 
groups. The '.lots oi; cheese in each group were classified aecordinu iv; tn-nr 
acidity r>ii the third day after maldiig and the results are shown in \ roo- d. 


lldiilioii bertneen the jii( 

TABLE 2 

lyes’ criUeisms aiid the acidity of Brick cheese S days 

after ■mahinif 

Acidity of cheese 

Total of sweet 




3 days after luaking 

and acid lots 




plf 

Numher 


Nvmiher I P 

'er cent 

5.10 to 0.19 

14 

i 

14 i 

100 

5.00 to 5.09 

I 21 


13 i 

62 

4.90 to 4.Sm 

1 9 


1 ! 

11 

4.S0 to 4.S9 , ... 

1 4 


0 ! 

0 

'When the pU of the che-ese was 5.00 to 5.09 

a slight rnajoj-ify 

if iuK were 

sweet ])nt tliere wei'c almost as many acid defective clieese in 

lliis grade. 


Below pH 5.00 only one lot was called sweet. Table 0 i!iusi!•atc'^ the 
arrangeinent of data obtained from measurements of ])11 on the M‘Vi>nib day. 
Here again pli values of 5.10 or more are associated only wiili swi ct 
while below this value some cheese are sweet but irnn-e arc a-nd di-iVt-riV*-. 
It seems safe to slate tliat pH values of Brick elieese should never l‘:di l)ee.nv 
5.10 on the third day or seventh day after maMiig if acid defocti've elteeNV I- 
to be avoided. 

TABLE 3 

licJadon ht-iiccen the judges’ crilicisms and the acidity of Brich cheese ? days affdr maJemg 


Acidity of cheese 7 
days after inakiirg 

1 Total of sweet 

1 and acid, lots 

. "Sweet cheese 

1>.!T 

j iV limber 

Xiivilur 

• P >1' Cl 

5.20 to 5,29 

3 

3 

iHil 

5.10 to 5,1.9 

... 1 17 

:'17' 

109 

5.00 to 5.09 

■ 1 ■ ■ , 1(5 

"■ 8 

."Ml 

4.90 t;o 4.99 

■ 7 

0 

i ■ f> 

4.80 to 4.89 

^ 

r ■ U' ■ . 

i. 9 


Manufacturers or buyers may liave difficuliy in always meu^uring jd! nn 
the third day after making. Values of pH on other days as indiL-ated, in 
Figure 1 may vary widely from those made on the third day. HcAVe-ver, rrvfm 
random measurements during the first seven days after making si ill hav<‘ 
some value as indicated in Table 4. Here, pH raeasuroments made on 72 lots 
of Brick cheese during the first week of curing have been classified in the same 
manner as the data in Tables 2 and 3. The highest or most favorable pH 
value observed for each lot daring the, first seven days after making was 
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i)s tilo Lilsis of liie atdd elassiiiealioii in Table 4. Eviu •when these 
vaSnos are used to pi-ediet the acid grade o'l: the cheese the pH 5.10 .staiiflai'd 
still iuaijilains its signifiL-anee. The chances of making acid defective cheese 
arc vei‘y slight wluai th(i ])!! ditriiig the first week of curing remains at 5.10 
or mo.re. 

TABLE! 

lii'liilioii htflircrn pU and qnaUtj/ wlinn chcefic in clussifif’d, hp the Mglicst pH. values 
observed dnvmg the first tvecla after maJdng 

Tiigliesi; pH ohscjrved Total of swoeT j Sweotelioeso 

during first week i and aeid lots 


Number 


C’lieese bnyers who receive Erick cheese after approximately two weeks of 
curing' eainiot apply so wel i the pll method of judging acidity. At two weeks 
of age tke ].:)H values of some lots of acid cheese may acitnally he wtH above 
the 5.10 .standard of the first week of curing. Tliis fact Is illustrated in Table 


TABLES 

Relation hetwan the judges' criticisms and the acidity of Bride ehcese at 2>tiraJjining 

Acidity of cheese at i Total of sweet | 

paraffining*- | and aeid lots j Sweet elieese 

pR I Number ! Number \ Per eent 

5.20 to 5.29 1 14 | 12 I 86 

5.10 to 0.19 ! 19 i 15 ! 79 

5.00 to 5.09 I 25 j 9 I 36 

4,90 to 4.99 I 11 I 2 ! 18 

4.80 to 4.89 i 3 I 0 i 0 

* Paraffining occurred 13 to 18 days after making. 

5 tvhich .shows two aeid lots of cheese with a pll of more than 5.20 and ap- 
Ijroximatcly two-thirds of all acid lots mider observation above pH 5.00. 
Pracfically all pll values for sweet cheese full iu the same classes ■with, about 
one-third in the pH 5.20 to 5.29 group. Tliis over-lapping of the acidities 
of sweet and judd (dieese at this time makes measureinent.s of little value '11111688 
they hajipen to be extremely high or loiv, Aet.uaily, however, pH measure- 
ments are not necessary at this time, since by the fourteenth day after making, 
acid, flavor and short body are easily detected by any competent judge. 


CONCLUSIONS 

The pH of Brick cheese three days after making is a useful index of •the 
a(dd characteristics of the ri])ened cheese. The ininimuni jiIT should, not be 
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less tliaii 5.1 at tliis time. Tlie fact that tlie obse^^'ed limit of acidity ap- 
proximates that desired in American cheese indicates the similarity of tlie 
two types of cheese and emphasizes the significance of pH i:u continuing the 
elastic properties and the flavor of fresh cheese. Undoubtedly eharaeteristic 
acidity limits distinguish other varieties of cheese. 
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DETECTING THE NEUTE.ALIZATION OP MILK WITH THE . 

CEYOSCOPB 

BITEDET HEINEMANN 
Froilucers Creamery Company, SpringfiiM, Ilissmiri 

111 the examination of milk for the addition of iieiitralizers, it is fre- 
quently impossible to say definitely that a sample has been adulterated. 
This is probably due to the fact that the present tests ■which have been jiro- 
posed are based on a eliaraeteristic or constituent of milk that is too 
x’ariabie. 

Tillmans and Lnckeiibaek (11), for example, suggest a ■method (later 
modified by fSommer (9) }, which is based on tiie difference between the buffer 
capacity of normal and neutralized milk of the same acidity. 

Mojonnier (7) devised a. metliod for the detemnination of lime in daily 
products. If the amount of lime found in a suspected sample exceeds the 
jioinnal aiiiouiit, the sainple may be considered to be neutralized. 

The pH (6) may be determined eitlier with indicators, such as brom 
tliymol blue, or by tlie electrometric method; and iieiitralization be 
deduced froni an abnormally alkaliiie pH. 

A metbod was proposed by Nottbohin (8) for determining the sodium- 
potassium ratio ill the suspected milk. An abnormally greater proportion 
of sodiiiiii to potassinm indicated neiitralizatioii. 

Since the present metliod s are not generally accepted, it was thought 
that a method, to be acceptable, sliould be based upon some constant ehar- 
aeteristie of milk such as the freezing point. A method such , as -this was 
piiblislied by Koenig and Kluge (5). Although they reported the results 
on only three iieutralized samples of milk, the inetliod appeared to be of 
wdiie. TIh'v stated flmt if fjio cori'cetcd freezing fxfint lies below - 
lieuifaii/.at i(U! is indicated. ''Pin; eorreeied freezing y^oint is ohlaintsl in the 
i'-lhoviiig manner : Sui)trae! 7 from the oliserveil s;<txhIel-Heiikel degrees 
afidily and miillij’ny llie n'siilt by .1)07. Subtract this lignre fnan the 
iibsi'rved freezing 'jioinL 

In studying ueulralized milk, the greaidest diftienity involved is the wide 
vaidatiori of the original acidity of different sHinph*s of milk. Caulfield 
ami lvi<]dcll Gl) repen't variations from .098 to .295 yier cent acidity of iidtk 
fro?!! emvs in Kansas. Experience in this laboratoiy is in agreement with 
Cauliieid and lliddell ; a range of .09 to .215 j>er cent aridity was found in 
4,000 .samples of milk. Couseijuently, if an unkncjwii Mam])it' of milk has an 
ae.idity (')f from .09 to .25 yier cent it cannot be dcfinilely regarded as sour, 
normal, or neutralized by the determinaiic)n, of aeidiry alrme. 

l-’croLved for puhticariotn IVIrn'di gt), 1938. 
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1 Ji, .-,T<o Tvivp done M- eoiisiuGr- 
■ ITori-.vel (3), Keis1.er (4), • V!!i‘a'’itsVelid4oi> io tlie souring of 

.blonnunuU:ofwc>rkontUe«^^ ,,,, garget, 

luilk. There are also -snan^ period onaeiatinn, season of 

colostniin, skimming, age ol cow, bretc v _ ’ .vdP'''<"t'iable elfeet 

«. y«n, etc, alT ,.f .'lueh el,,..- "et to t> ' slue,™, tUere- 

,.p„„ the Cr.,.e.mg ot J ^ ,,,a' beUveon tbe developed 

f„ve. U .0 uovuud ‘,,bi„dpoiul. It tvus also necessary to 

aeidity of nominl milu and ds lioe^ = 1 ^ 

show the elfeet of various lUMilrnlizeis ou tlu 1-1 

EXI'EKIMENTAL 

All of tl.e tvork bereiu reporled was '‘""b'™ 
from lords of two to twenty d ,,,. ™ hit. It wtis then allowed to 

bacteria count, acidity, pH, ^^ilv pi 1. and freezing poi.ot. 

sour spontaneously and nga.n e.annncd “';!>>’ ttpon 

The sour sample was then cliMi - * _ XaOll, "NaHOOs, Na-COn, 

the nature of tho experiment am ’‘™ ' ‘ hi 'turn examined for 

ami MsCO;, in the dry torn, f'; ‘ -istiuR het^^^^^ 

ao.idity, plT, and tVeemug point- 

freezing point Js not as delin to , . hcovitr, all tlio pH readings 

^i:;w:tk:te:''^ n.; «n .1 samples as a 

container, addiiu j m ■ number of milUliters divided b\ -t 

faint pink color with .I N >-'01 - recorded. 

of dt'veloped. acidily. TTiu-tvct (3) crvoscope, 1-bc pru- 

I • iU' Mivii-itiuo' the milk during • i -. 

ut meeiiaiiicail^ a^iUit ^ electrometrieaily with ri quinliN- 

The determinations of pH were maao 

drone electrode. 

IIESULTS 

Twenty-eight samples of 
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T 1 .A •ir.irlitv and freezing' point. 

line vdationsWp '’"/Yr 

TUis irlationship vanes Ii-oin sai.iple I 1 difflenniees in 

,,„.os in tl,e original present. The 

. ..v no TPi'o'nvii 1. 



^\5 oure-d\\ 


Mormal 


Watei^ed 


^\||ElfTFeAV»ZEP 


,6S‘^‘'C 


I small numlam nf samples wmv m-mih* .... 
be eoimtry. A enriaiu lenieney, iher.bor 
wlmtluM- or .not a sample was mmiridr/.e- 
itmsidered almormal ii.ir pure milk ai 
or soured aeeorciii 


It Avas recognized tiiai. onpy 
til use from just one section of i 
was allo'wed 'wlien determining 

of Figure 1 was c 

area was judged watered, neutr a li/wa:! 

addition of four kinds of iieutraly 
111 columns eight and nine an 
. of unlvnown 
£■, tlie'tsample 


The shaded portion 
any point in this 
to its location. 

InTahle 2is rec 

izei'S on the freezing j. ;p u- 

attempt was made to characterize the smnple as if t 
This was based on the acidity and 'jcezin 
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aeeording: to Figure 1. If tlie location of the plotted point was in the 
sliaded area, the sample was considered neiitriilized ; if on the dotted line, 
doubtful; and if in the clear area, noi-niaL As will be observed from the 
table, of the 45 samples that were neutralized from. .015 to .29 per cent 


TABLE ,2 

Effect of neutralisation on freezing point 


N ornial 


Siimple 

number 


Neutralized 


Er. pt. j 


I Max. fr. 

Gliaraeteriza- 

aeidity, if tion of sample, 
n iinkiunrn 



(neuti'alized. with .N'allGO;,) 



540 

.205 

i -.568 i 

.12 i 

- .608 i 

— .565 

neutvidized 

.548 

.105 

! .570 

.125 - 

.60S ' 

.565 

{ 1 

557 

.235 

1 .594 : 

.15 

.3 34 

.575 

i i 

557 

.175 

1 .567 ; 

.,145 

.573 

.570 

duiibtfnl 

550 

32 

■ .582 ; 

O < ) 

.607 

.600 

( i 

548 

.19 

1 .558 ^ 

.15 

.581 

.575 

neutralized 

545 

.1 B 

' ,0-1/ i 

.11 

.56(1 ; 

.565 

normal 

548 

.24 

.600' i 

.215 

.741 ; 


neutralized 

550 

.24 

i .588 ; 

.12 ■ .. 

1.450 i 

.505 

C{ 

DOo 

.215 

1 .568 ^ 

.14 , 

.652 ^ 

.570 

St 

540 

.215 

! .560 ! 

.145 

.800 : 

.0 / 0 

■ 

540 

.215 

i .500 ' 

.30 - 

.864 

.595 

. {£ 

Ootf 

.295 

i .576 

.115 .■ 

.995 

.5(53 

s i 

542 

.215 

.562 . ! 

.15 : 

,646 : 

.575 

i ( 

541 

.235 

i .572 i' 

.16 

.650 ‘ 

.577 

ii 

550 

.255 

i .585 , 1 

.19 

.651, I 

.590 



(neutralized Yvitli Ka^sC 

0.) 



54S 

,225 

[ . '.5S4 i 

.16 

.628 ! 

*577 

i i 

.548 


! .584 ' 

.12 

.615 I 

.565 

ii 

.533 

.295 

i .576 . I 

.06 ^ 

.672 ! 

.565 

^ < 

.542 

.215 

! .562 1 

.105 ^ 

.600 ■ 

,OC)i3 

(■i 

.541 

.235 

j .572 ; 

.12 . 

.631 : 

.565 

■i i 

.540 

.24 

1 .591 ! 

.14 

.630 1 

.570 

(S' 

.550 

.255 

j .585 1 

.185 1 

,604 1 


s c 


(neutralizecl witli NaOH) 



.540 

.30 

.590 1 

.01 : 

.610 

.565 

S £ 

.512 

..30 

.609 s 

.08. . : 

.62S 

.565, 

S s 

.n4S 

.24 

.600 { 

.12 ' 

.600 

.365 

: ■ 

,558 

.21 

.580 ! 

.18 i 

.596 

.585 

SS 

.5,5(1 

.21 

'.561 i 

.15' ^ 

.582 

.575 

doubtful 


.23 

.578 1 

.12 

.5S(,) 

.363 

iioulTalized 

.5 1 1 

.^4' 

.580 1 

A2o ' 

.592 

.365 

( i 

.51] 

^4- 

.580 ■ 

.:!05 

.589 

.565 

i c 

.551 

** 1 it 

.580 - 

.16 

.582 

.577 

doiibtf ui 

.rtrji 

.215 

.580 

.155 

.580 

■ iJ ( *.) 

U 


■ .215 

' .508 

.155 

.670 

.575 

nnnnal 

.d.'M 

.295 

.576 

.09 

.591 

.565 

i.u?nti'alized 

.542 

.21 5 

.562 

.02 

,580 

.565 

■Hi 

.-541 


.572 

.04 

.584 

.565 

£ C 

,550 

.255 

.5S5 

.20 

.390 1 

.(ioO 

iiormat 
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TABLE 2.~-(Co7iUmea) 


Sample 

number 

■Normal 

Soured 

Neutralized 

M,a,s. fr. 
pt. allow- 
able for 
aeiditj, if 
normal. 

Ciiaraetei'Lza- 
tion of sample, 
if luilviiown 

Acid 

%. 

Pr. pt. 

- °C. 

Acid 

% 

Pr. pt. 

- ‘-■’C. 

Acid 

% 

Pr. pt. 

- 4 . 




(neutralized with MgCO;,) 



36 . 

.135: : 

.558 

■ .23- i 

.578 

.12 

.578 1 

.565 

neutralized 

1333 

.15 

.540 

.23 ! 

.562 

.20 

.565 1 

.595 

normal 

1310* 

.18 

.553 

.215 ; 

.568 

.17 

.595 : 

.582 

neutra,lized 

371 

.155 

.533 

.295 I 

.576 

.04 

.580 ; 

.565 

i 1 

6137* 

.165 

.542 

.215 j 

.562 

.14 

.562 1 

.570 

noriiiai 

5290* 

.15 

..541 

.235 1 

.572 

■1,00 

.588 1 

.575 

neutralized 

5328* 

.16 

.550 

.255 ! 

.585 

.175 

.586 1 

.582 

doubtful 


Neutralized portions heated to ItlO*^ F. for 20 seconds. 


acidity, 5 would have been considered normal, 4 doubtful, and 30 neutralized. 

Since it was necessary to heat the neutralized samples in order to obtain 
the correct acidity and also to assist the neutralization, reaction, a study 
was made of the effect of heating on neutralized samples of mil,k. dhie 
samples were heated to 160° P. for 20 seconds and cooled immediately. 
Some of these re.sults are given in Table 3, It was found that heat ],ias a 


TABLE 3 

Effect of iieat on freesing point of normal^ aouredf and nentmlkccl samples 


Sample 

Normal 

Normal 

heated 

Soured 

Soured 

heated 

Neutral- 

ized 

Neut. 

heated 

4019 

(NaOH) 

’■ 

acid 

.145 

.13 

.24 

■'"■,',235'' 

.125 

.105 

pH 

6,60 

6.66 

6.06 

6.15 

(,).61 

6.81 


fr.pt. 

.541 

Mi 

■ ■ . 

.580 ^ 

,579 

.592 

.589 

(NaOH) 

acid 

.155 

.15 

.215 

.215 

.16 

.155 

pH 

6.55 

6.57 

6.20 

6.17 

6,63 

6.58 


f r. pt. 

.551 

.550 

.580 

.579 

.582 

.580 

3900 

(XaUlOA 

acid 

.11 

.105 

V .225 

.205 

. .16 

.12 

pH 

6.87 

6.87 

6.03 

6.15 

6.61 

6,83 


fr. pf. 

.,548 

.549 

, ■ .584 

.579 

.628 

.615 

* i o ^ 
i oo.» 

(MgCO,) 

.'icid 

.15 

.14 

.23 

■ ■■ 

'".21 

.20 

.1} 

pH 

6,69 

6.72 

6.21 

6.35 , , 

0,4 6 



l.‘r. j)t- 

.540 

.538 

.562 

.559 

.ru55 

.OiiO 

370 

(NuHCOiO 

acid 

.165 

.15 

.215 

,"..21 ' 

O0 ■ 

.145 

pH 

6,61 

6.60 

6.40 

6.37 

T.Oi* 

7.49 


fr. pt. 

.540 

.538 

.560 

.560 

.8'‘4 

.soo 


variable effect upon the freezing point of a, neiitralizi^d haiuide dcpturliii!.': 
upon tlie kind of neutralizer used. In all cases, Ihe fret^ziug ]aiiui of ilio 
heated neutralized sample was higher than the same sampli* which was tuO 
heated and lower than the soured sample that was ml neutralizeil. This 



ipp- 
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indicates that once a sample of milk lias heeri. .neutralized, lieatin/j; Mill aut 
affect tlie accuracy of the cryoscopie method of detection of iieul ralization. 

The effect of different neutralizers on the freezing point ol' tlu' same 
sample was nest considered. In t.iiis stiid.T, an attempt was mark! to .neu- 
tralize the samples to the same acidity or pH. This -was found d-ifncnlt 
particularly since all iieiitralizei'S were added in the dry form to relatix'cly 
small auioii.iits of .milk (200 ml.). Fiirtbermore, the true acidit\'' could not 
be determined until after the sample liad been lieatnd. It was tlmuglit i.n- 
advisable to heat the sample more than once since prolonged heating would 
have a coiieeiitrating effect and therefore alter the freezing point. It was 
found that NaOH a,iid MgGO;? depressed the freezing point the least, Na-CO;;. 
next, and NaliCOg the most. Ordinary baking soda (NaliCOa) is ])roba- 
bl.y most frequently used as a neutralizer on the farm, ■wliieli, foi.-tunarcly, 
lias been gliowii to be tlie easiest to detect. Tliese results arc given in 
Tabled. 

TABLE 4 



F4 

eet of diff 
(Nei 

ertmt neut 

itralized s 

ralisers on 
imples heat 

smne sample 
ed) 


.Kent. 

Sam 

pie 

Normal 

, Smii’ecl 

Ntnit. 

NaO,H. 

Neat. 1 
NaHCOi 1 

Nerit. j 
NfaCO,, 

36 

arid 

.135 

.235 

.12 

■ i 

■ 

.12 


pH 

(5.61 

6.14 

6.76 



6,85 ■ 


fr. pt. 

.558 

.578' 

.580 



.579 

1310 

acid 

.18 

.215 

.155 

.14 

.14 . ' 

.17 


pH 

' (} . 0 X 

6.29 

6.60 

7.02 

6.70 I 

■ 7.2S 


fr. pt. 

.553 

.568 

.57 0 

.652 . 1 

.600 1 

.5!).5 

371 

acid 

.15'5 

.295 

.09 

.13 5 

.06 1 

.04 


pH'. 

6,55 

5.89 

7.01 

7.61 

7.41 1 

7.60 


f r. pt. 


.576 

.591 

.993 ’ 

.072 ‘ 

.580 

6137 , 

.acid 

.165 

.215 

.02 

.15 

.105 

.14 


pH 

■6.58 

6.27 

S.^5 

t'.se 

7.03 

(1.73 


fr. pt. 

,542 

.5(.)2 

.580 

.646 

.600 

.562 

5200 . 

acid 

'.15" ■ 

.235 

.04 

.1 0 

.12 

.155 


pH 

6.f;i] 

6.1 5 


6.S2 . ; 

6.97 

6.63 ■ 


f r, j>t. 

.54.1 

.572 

.r>s4 

.6.50 

.621 

.588 

. 

:!ck.i. 

,16 


.20 

.19 

.185 

.175 


pH 

6.59 

6.14 

6,5 fi 

(!.76 

6.55 I 

6.51> 


i’r. pi. 

.500 

.585 

.590 

.651 

.604 ! 

.586 


The nev't question of interest was die effect of further souring on the 
freezing point 'I' n neutralized sample. ...\s will be seen from a study of 
Tiihle n, the straight line rulationsliip ol; freezing point and acidity is still 
maintained in the range studied (u]) to .fiO per cent). However, the dc- 
pre.ssion of the freezing point due t(.> ijeiitralizatinn per,si,si.-s. These results 
are siiowui gra phically in I’igure 2, and from them, it may be concluded that 
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TABLE 5 

JSffeot of further souring after neuto'alization on freezing point 


Sample 

N'oniia.l 

Soared 

. Kent. 

, 

Kent, and 
soured 

Neat, and 
soared. 

5328 

(NfiOH) 

acid 

.16 

.355 

. 

.20 


.41 

pH 
f r. ])t. 

6.59 

6.14 

6.56 

6.20 

5. 58 


,5oU 

.585 

.590 

.612 

.671 

5328 

(NallCOA 

acid 

.16- 

■ 

.255 

.19 

235 

.38 


pH 
ft. pt. 

6.59 

.530 

6.14 

.585 

6.76 

.651 

6.48 

.665 

D.OV 

.725 

5328 

(NaaOOA 

.‘■ic.id 

.10 

.255 

.185 


.36 

pH 

6.59 

6.14 

G . u t) 

6.03 

5,78 


fr. pt. 

acid 

.550 

.585 

.604 

.640 

,670 

3B2S 

(MgGO,) 

.10 

. i-; 4) 0 

.175 

.30 

• i » j ' 


[ill 

6.59 

6.14 

6.59 

. 5.94 

5. 87 


fr. pt. 

.550 

,385 

.586 

,637 

.670 

528<:t ■' 
(Na,CO«) 

add 

.10 

.24 

.14 

.23 



pH 

0.5S 

6.13 

6.93 

6.37 



■fr. pt. 

.540 

.591 

.630 

.660 


23 

(■NaH.CO.A 

acid 

.15 

.24' 

.215 

.30 

' , .46 

. . 

pH 

'■6.62 

6.01 

6.79 

6.31 

■ a. S3. ' 


fn pt. 

,.548. 

.600 

■■■ ■ .741 

, .836 

.897 

(NaOH) 

acid 

, .14 

.30 

.08 

•33 

'.4'2 


pH 

6.58 

, 5.97 

.6.90 

.5.60: 

■ 5.42 


fr. pt. 

, ,.542 , 

.609 

. ..628,, „ 

..,.725 

.771 

(N-aOH) 

acid 

■ .16, 

. .24 

.12 ' 

.21 . 

.34 

pH 

; 6.62 

6.01 

6.68 

6.08 

5.56 


f r. pt. 

■ .548 

.600 

.600. 

.67 0 

.721 


further soiiidng’ does riot affect the accurae.T of the eryoscopie inetliod fo3’ 
the deteetioix of 

As, a eheek oil tlie wa.y an inexperieiieed worlter woiikl be able to detect: 
neutralizer, an {■issistaiit was giTen 14 sainples of m il k of iiiiki.i()wii Or igin. 
To some of these sainples NaHCO" luui been a«hled in anioiinte vor.vintf iVoin 
a tablespoon (8 gm.) to 1 cup (160 gin.) per 10 gallons of milk, lie w;is 
then asked to judge the milk by acidity and freezing point iiloin* u-iihrmt 
knowing if the sainples inn! i'een neiitrali/.ed or not. llis rt'suits n'i\‘.-n in 
Table 6, irulii-aie iliar he failed to dnteel. in'Ulraiiz'-'r in Xo. 0 tp.^r-sib'jy 
bci'ciuse tlie oi'iginal sample may have Ixsoi waiered) mid i-eiisid.-iHMl iio' 
sample eoidaiuing a tahles])ooii of haking smla per ilO galh'us of nsilk as 
douhirul. These j'esulis iudieale lhat tlie tost rtMjUires no spoeial kiinvvleiln-e 
other than that of the maximum fi-ei'ziug iiuints allowable for juire inhk. 

DISCUSSION 

It is recognized that only a few samples of milk have been siudieil in 
detenniiiing the efficiency of tliis test. It was felt, lioweTer, Hmt the nnin- 
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rREEZIW6 point 

Pig. 2. IHl't'ct uf j'nrtber .sniuiiig ufter iimiiralizaiioii on tlu* frei'y.iiig poiiil. 


TABLE 6 

flrKnUH oliiaiiii'd oil “preiHircd ■unliiowns’'' as analyz'od ln,> an. irtCA'perienecd u'nrher 


Original stunpJo 


iLisuii 


Sanpilo 

nnuiber 



A laoimt neutral- | 


J-'r. pt. 

A t t 

j ■ 

Arid 

izer added 1o ' 


1 Reuiarlv.s 


ia gal. milk I 


V .■ ■ 

■ 

.LI 

none I 

■ .inn 1 

.4S2 

1 -watered 

.15 

( 1 

.ir> 

.55! t 

i i)i) rra.‘il 

.19, 

e e 

•1^7 

...>21. 

1 sour — watered 

.IH 

c £ 

JTh) ^ 

.02H 

j “ -—normal 

.25 

1 '80 g3‘MiU.S .[ 


.(>50 

.iieutralisied 

.2S 

1 . ■ ■ Si I 

■on ■ ■ 

.540 

I .sour — normal (possibVj 





; watoi'ed 1 

.20 

1 ‘ ‘ ' i 

.mi 

.640 

^ lieutraliwd 


! S grams ■ 

.26 

.022 

! soar — noniial (possibly 


1 ■ : , i 



! neutralized) 

.;!n 

100 gi-ams 


,704 

neutralized 

o.) 

1 40 grams ! 

.lit 

.64:1 

A ■ ■ ■ ■ li £■ 

.21 


.20 

.t>24 

1 ^ ^ t 

.195 

i ' ' ' ** ' 'I 

.18 

.60!) 

i ■ £ i 

.li) 

1 SO errams 

.10.1 

.011 

.1 ■(.* £ 
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bei‘ was sufficient to warrant its use in this particular section of the country, 
and it is hoped that work can be done elsewliere wdiieli will prove or dis- 
prove the Auilue of this test. It has been used in this plant for several 
months and in the few neutralized samples found bydhis test, the producer 
admitted using baking soda. It may be said that this test has definitely 
increased the effidency of our field work ariioiig the produc(?rs. 

It is f urtlier hoped, that should this test prove satisf a etory for milk, it 
can also be applied to cream. Some preliminary work done here indicated 
that once a maximiiiu allowable freezing point-acidity curve has been estab- 
lished for cream of a certain fat percentage, the addition of small amounts 
of neutralizer can be detected, 

' CONCIUJSIONS ■ 

1. Tliere is a direct relatioiLship between developed acidity and freezing 
point wliieb varies only slightly from one sample to anotber. 

, , 2, Neutralizers such as NaOH or MgCOs do not lo’wer the freezing* point 
appreciably wlien used ill necessary quantities. 

■' 3. Neutralizers such as NaaCOa" or NallCO;,} lower, the freezing point 
appreriably when used in necessary quantities. 

I. Heating’ a iieutealized sample tends to raise the freezing point 
slightly, but not enough to intm’fere with the accuracy of the test. 

5. Neutralization of as little as ..015 per cent can be detected depending’ 
upon the normal acidity of the neutralized sample and the Idnci of neutral- 
izer employed. 

6. Samples of milk with a low natural acidity (.10-. 13 per cent) can be 
soured and neutralized as much as .075 per cent With NaOH vvitlwiit detec- 
tion ])y Ibis test, 

7. After a sampledias been neutralized, f urtlier souring will not affect 
the accuracy of the test. ; 

Pi, Tlic ('videiic(‘ available indicates that neutralization of milk, can be 
dctcH'Uul by compariiig the freezing point of the sample witli the inaximiiiu 
aliowabh^ freezing point for a sample of that aeidity. 
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D. A. MAGEAW and L. E, COPELAND 
American iJrij MUh InstiMie, Ine., Chicago, III. 

Due to complaints by various lieaitli officials regarding mislabelling oi; 
remade milk an investigation was made of tlie inetliods for detection of 
remade milk in fluid milk. 

Since tlie principle npou 'wi.iicli Eveiisoii based l:iis studies of reinride milk 
(1. 2, 3, 4) seemed tlie most proiirisiiig of all tlie otiiers J,isted in the litera- 
ture (5, 6, 7, 8) it was studied first. Evensongs metbod bad the added 
advantage of having been published and used in several similar instances. 
Several otiier methods based on dilfereiit principles ivere tried but as the 
following nioditieatioii of tlie Bvensoii. method gave ssicli proiiiisiiig results 
ti,.ie otliers were dis(30iitiriiied. 

Pipette 45 to 50 ee. of licjiiid milk into a eentrifuge tube and predpitai t^ 
the piadiiin by tlie use of 5 pei* cent acetic acid. Centrifiigalize and decant 
the supei‘nataiit liquid, wash tlie protein with distilled water, using a me- 
ehaiiica! stirrer to break up the lumps. Again ceiitrifiig-alize and decant. 
Extract fat from the protein by washing with 50 cc. portions each of acetone, 
etlier, and acetone in the order named, using the iiieelianical stirrer to secure 
etBeieiit disintegratioii of the particles of protein. Then continue the wasli- 
iiig with distilled •water, using the meehaiiical stirrer in every ease until two 
siifce.ssive washing’s give negative “Moliscli Teste foi* earbobyclrates, 

After two eoiiseciitive w’astiiiig's ivliieli slioiv no presence of carboliydrates 
with the ‘‘Moiiseli Te.st” add aiiproxinifitely 15 ec. of a NaOH solution (225 
gins. NaOII made up to 500 ce.) to the protein precipitate in tiie. tube and 
.mix wil fi a si jrring rod ii.uti]. al.l of tlie pi-oteiii lias been broken up and wetted 
witli the NaOH. After two hours judge the tubes for their color against a 
knonu KaiUjih' of ]i(|n,i<] .milk vrlncl! has bren, carried llirougii the above pro- 
cedurt-. The sa.iHpi.e,s eout.aiuing iiie remade niiJlc will shoNv a ilisl inctiy 
ycdiow ccilor while the other will not. 

Idle judging of Ihe eoU,)rh of ilie prolein should be ninde in clayliglit and 
not inuler e](!eti'ic lights. 

EXI'EiriMl',XT,An 

.Evei.ison in his article slates that the method as lie reported it would 
detect the addition of 10 per cent of remade milk in. the licpiid miik, but it 

Kcecrived. &r piiblieatioii May 11, 1938. 
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was believed possible to make tliis test more sensitive if a more tlioi-oiigli 
wasliiiig of tlie precipitated protein could be perfected. 

At the beginning of tlie experimental work the protein wax priH-irfnaihMi 
out of 25 ec. of liquid milk in a 50 ec. ceiitrifng’e tube with a 5 jx'r i-ro!! 
tioii of acetic acid. The wliey was then removed by ceutrifugaliza,tion 
on eacdi addition, of wash water to the protein in the tribes the protein v/as 
broken up by a stirring rod and centrifuged off. This method of wasliing 
was very effective and gave results more sensitive than Bvensoii’s method of 
wasliing. However, it required some twenty to twenty-five wa,sliiiig’s iir 



order to remove the last traces of lactose. The number of wasliings required 
so miieli time t}:iat some fiirtlier modification v'as souglit. This led to the 
use of a iiieehanical stirrer which could be used as a inea.ns of breaking up 
the curd. Tliis materially assisted in wasliing t:l!e protein f i‘ee of any uneoin- 
bined lactose, for it breaks the particles up to a degree of iiiieuess v'hicli 
assures .complete removal.. It was found that witli, tlie meelianiea], stirrei- it 
was necessary to increase the size of sample used from 25 ec. to 50 ee., since 
more protein is lost during the washing. 

TABLE 1 


Liquid mills 
number 


Per cent remade 
milk added 


Jiciiiurks 


-'N'o yellow color. 

-i- Distinct yellow. 

+ Very decided yellow color 


COi.OH TESTS FOK “rEMADK JilTEiv” 
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Tile .liierliauii'M] mixer list'd in tin's laboratory was a Bodiuo iaboratoiy 
molor wilb. a i'li’eostat. Tlie motor 'was equipped with a stirn*r inade from 
a gdass rod v.'iili a. corlcserew twist on tlie tnid to givi^ a mixiim' elrerl. TJiis 
was so arranyed on a rinu’ siand that the 50 ee. conical cciitrirngc I'Lihe could 
be danipt'd in phiee during ihe inixing. If a 100 ee. tube with u fial bottom 
is Used ai! ordinary malioti milk mixer can be convenient iy <n>n_)loyrd. 

It was also found dnring the experimental work Hint by using a more 
fointentratoil NaOII soirition. (225 gms. NaOII made np to 500 ee.) instead 
of lilt' 5 per cent sointion, along with the mechanical mixing’, lhat a 5 per 
cent aildition of remade milk eonid be detected without any qiu'stion. The 
dt'pih ol' color, howevei’. depends a great deal upon the ch'gi-ee of heat used 
in tlie ])!•( tress ing ol' tlie powdered milk. 

Ihie sain])les of milk list'd in this work were pasteiiri/.ed milk ])icked up 
in Ihe Chieagtt urea aiul were carried tlirongh the abovt' procediirtg using 5 
per cent and 10 pt'r (tent additions of remade milk from various types of 
sirray tirocess dry milk. Tlie results on a few oi: these? .sumplt's are listed 
in Table 1. 

It will he nolt'd lhat in two of the samples listed ahovt' the live per cent 
addition diil not .sliow np us clearly as in the majority of cases. This nn- 
dt!ubie<lly is due to th.e degree of heat used in the processing of tlu' powdered 
inisk and the exh'ot. of rcafd.ion between the lacto.si? and the protein. How- 
ever, iii all of tlie samples widcdi 'were studied there was not a single sample 
of liipiid milk which gave a ]) 0 sitive test unless remade milk had been added. 

A large number of raw milk samples picked up in another large city were 
1 ‘iiii thrungli the aliove test with eipially good results. 

DISCUSSION 

Evenson idatod that his method would detect the addition of 10 per cent 
of rt'made milk in the li(]uid milk. It W'as found, limyevor. that by ihe previ- 
>'msly outlined ■procedure of washing the protein and 'rising the more cfiuccu- 
tratt'd XaOn si>]ii1iou, lhai a 5 per cent addition of remade milk coidd be 
dt'iected without any (pK'stion. The depth of color, however, df'pends a, 
grt'ai deal upon Ihe degree cd! heat used in the processing of the pnwdt'red 
milk. 

The use of the mechanieal mixer very materially assists in washing the 
protein free of any uncombined lactose. Its use is es.sential for breaking np 
I he pai’deles of protei'ii to the degree of fineness w'hich assn]*e.s a complete 
removal of the lactose. Ese of the ‘‘Moliscli Test” for carbohydrates has 
lieen recommended to indicate wdien the precipitate is adecpiately washed. 
Tlie 'Moliscli Test may be eliminated after the operator has gained experience 
and kno-wledge enough to know^' ’the effectiveness of his washing. It w’as 
found in this laliriratory following our system of w’ashing that ten washings 
after the fat extraction -iia'i’c siifflcieiit. 


.w,***. 

JMlfc, inKlnMl 
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During the work on this method it was obsei-vecl tliat old iiirid milks 
showed a grayish brown coloration with the NaOH solution but tlris was 
distinctly different from the yelloAv coloration of the remade inilfc. liven 
tiioiigli there is a distinct difference, the grayisli brown color does ini, erf ere 
witli disting’iiisliing the presence of the lower percentages of remade milks. 
The color comparisons must also be made in dayliglit and not under electric 
lights. 

The development of the yellow color iisiuilly begins to app(=“jir in a few 
minutes after the mixing .with the NaOH and readies a masiiiiiini in I f and 
2 lioiirs. It was found that the contrast is more striking at the two liour 
period than later when an off-eolor begins to develop in the curd. This off- 
color interferes with the readings. However, the contrast is still apparent 
at the end of 24 hours. 

SUMMARY 

Modilieatioiis have been made in Evensoii ’s color test for ‘ ‘ Remade klilk ’ ’ 
wliieh facilitate, s the detection of 5 per cent of remade milk in fluid milk. 

The modifications made in the Evensoii test are an in!i;i’M\'c'u mt.-i of 
washing the protein and the use of a stronger soliitioii or hydroxide 

wliicli gives a inore striking cbntrast betwetni remade milk-; ;i!sd e.-dui-a] 
milks. 
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RELATION BETWEEN RATE OP C4R0WTH AND MILK AND 
PAT PRODUCTION 

H. P. DAVIS ANO E. L. WILLETT 


University of Jsfehraslca, Lincoln, Nchrmlca 

Tile efforts of research workers, breeders, and dairy fanners have been 
aimed for many years at ways and means of , predicting production in dairy 
females before they were in milk. If some means could be devised to make 
such predictions at a period before the animals calved, a considerable saving 
wonid result and the breeding of dairy cattle would be facilitated, l^ren- 
tiee (1) lias presenteid studies of the fo(.'jd consumption of calves which sliow 
correlation with their production at a later time. Turner (2) has intimated 
from liis studi.e.s tiiat tlie functioning’ of the pituitary miglit be closely rolafed 
to milk prodnetioii. It seemed, tlierefore, that a study of the rate of growth 
of young animals as correlated 'with the milk and fat production might yield 
resnlts of interest. Prom the growth records of the .Ilnive-rsity of Nebraska 
Holstein Iserd, 76 females were ^selected for this study, Tliese animals wert> 
bred, reared, and tested for production in the herd under coiulitioii.s rliat 
were as near comparable as possible. Furtlieriiiore, the aiiiniids were all 
closely related, since all WTre descended from families that have been closely- 
related for about 30 years. 

In making this stiid.y, three indices of gro'wtli were used, namely, gai'si 
ill ■weight, increase in height at -witliers, and increase in chest, girth. Tht^ 
birth ineasiireineiits were compared with those at tuvo years, and. tlie per- 
centage increase in the various measurements iisecl a,s the rale of growth. 
Weights were deteriniiied by monthly weighings taken from three .suLn'u'ssivo 
ilny.s and the average 'used. Measiircmcnts of Iseight at withers were taken 
nc.Hiliily \\'LtIi a eaiibral ed nieasiiriiig rod with a right-angle cro.ss a ‘‘in. The 
heighis were nieasru’ed in ccmtiinelers at tin' second dorsal verb'hi’u. ’when 
1 he aisiinal 'was >ia!nling ,s(|Ua rely oi) its foiii’ h'gs. Tin* cliest g'irlh was rakc'ti. 
iii eeni iiiiels.M’s vciih a !a|>c line around the' chest, at the second dorsal vertchra 
at the lo]! and just back of ilu' eibow'.s, 

Tahiti 1 presents the wi'igli'ts and ineusnrements at birth and at two yu'urs, 
■with tl.ie iiserecise and porec'nlage of increase for all Ilolsteins (3) compared 
'with, ih.e average of the 70 females used in •this study. It will be ■noted that 
I here is a. very close agreement betwi'cn. tlie standard as represented by all 
Ilolsteins in the table and tlse animals used 'in thi.s study. 

In maler to study the possible rclationslup of gaiii in weight, increase in 

lu'f-oived for piiblicntioii AiJril 3 7, li)3S. 

Pulillsiictl wtlli tlie approvul ot‘ tlie Director' as Paper No. 209, Journal Seiies, 
Nebraska Agricnltural Experiment Station. 
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TABI.E 1 


Measurements of Ilolstein females at Mrih and 'Iwo -years ivilii yercenlaa,: u!er<a-'=ts 


j’ vpe of measm'eineiit 

Birth 

measnremtmts 

Two years 
measurements 

Tr.ere.-ise in 
mi.-iisui'cni'-itls , 

Iners .ase ill 

(itT Ci'tlt 

Averftge of all Holsteiiis'^ 
Weight, lbs 

91 

1108' 

1017 ■ . i 

1117.6 

An'rag'e 76 Feaiales 

Weight, lbs 

87 

114.9 

I 1022 ' ; 

1220.6 

Average of all .Holsteiiis'" 



I' ■ ' : 


Chest girth, cm 

76.2 

. 188.0 

i lll.S 

146.0 

Avei-age 76 Females. 

Ohcist girth, cm 

77.9 

i 190.2 

I 112.1 i 

144.1 

Average of alb Holsteiu.s* 





Meig’ht at withers, cm. 

73.7 . 

133.4 

59,7 

81.0 

-Vvta’age 76 Females 





iieight at wither, s, cm. 

74.3 

i 133.5 

1 ■ 59.2 : 

7!h7 


-Reference 3. 


luMii'lit, and increase in cliest girtli, tliree factors wliicli are vised to ineasrire 
ginwlli, a study Avas made of eaeli factor as itiuighl lie reiaied jo snSi-MHoieai 
milk and luittmiat prodiietion, both for tlie firsi lai-iaiion aiit! i';!!* ilie- life- 
rime average of lactations. Tlins/in Table, 2 ii'e' 7H ]^u!^^eit^ d-m;)!"- \ s-re 
arranged in classes in accordance w.itli their piM-t'ontau'e of e.ain in \rei-iii at 
two yiiars over the birth weight. The class iuterva! ratmn dO .trr i-.'ni 
and the classes varied from 900-949,9 per cent to ITdO-ITi^S'.is ]>■.’*• e-m: v, ith 
a mean of 1220.6 per cent gain. When the varicm.s iudl'. idiia! aniiuai'. 
assigned to the group into ■which each belonged fjeraiiso of -pejvt'nir.ue grdn 
ill weight, the average birth weight, the average weiglii at t\sf yeai-s. ilie 
average milk and fat production for one year for ihe lirsi laetjnioh ami rOr 
the li'fetime average of laetatioiiswas determined for eaeli rhiss loneif.er 
wi ill the range in prodiietioii. To make all p r oi li ad i i > 1 1 roe. j rds c.iii i i ai r; d 1 1 e 
they were eorreeted to maturity, 365 days, for tiiree-l ime milking. 'Idnis 1 la* 
raiigti in milk production was from 11,996 to 26.670 pioiuds of milk, nm! ia 
fa(; ])roductioii from 4'76 to 878 pounds of fat for die iirsr jaciation. ’ed|; ;i 
.siinfilivaATirage of 18,283 pounds of milk and 666 poiiioh of hd. .F.n' tlie 
lifetime average of lactations the range was from 12.117 io 26.670 poMnd.^ 
of milk and from 470 to 873 pounds of fat wilh a simple averag.' of 1^,040 
pounds of milk and 651 pounds of fat. No siatisiical eompiualioii^ v^er.? 
made, but ati inspection of Table 2 will iiuiicah; quite deiiiritely lliaT linov 
is no marked correlation between tlie pcreeniagi^ gain in weighi during ihe 
first two years and the production of milk and fat. 

Table 3 presents a like comparison based upon iiicreasr‘ in heiglp. as 
measured in Jun'ght at -withers in centimeters. The aviwage height at, wit iu-rs 
at birth was 74.3 cm. and at two years of age 133.5 cm., a peree-nlage increase 
of 79.7. The individual females were gTouptnl according to gain in height, 
with ela.ss intervals of two per cent. Thus, the lowe.st elas.s iutcrvul -was 












TABLE 3 

Itvhiiionxhq) (if in r(‘‘ V.f(';)u fuihi m lieigJil a! v'JAlu-rft iivo j/cdrA ov. r hirii', v:A]i mffk and hiifferfat prociv.dfion for first lactation 

and. Hftiiiiicai'i rani. 


Hfiglit at withers 


Production 


Two 

years 

1 G.'riu. at 

' two years 
: over Ijirth 

Animals ( ~ - - 

i i Milk 

.R;nig<‘ 

First la 

Av(:ra,g 

cm. 

Pi y a at 

No. llm. 

11m. 


70— 71.0 

■: 1 

2o.:ij 7 

l:5LS 

7:!— 7IL0 

4 L;.OM'j-2n,{;'H5 

1S.O,02 

Li 1.0 

74- ir.M 

4 17,;’''7“22.'!S{i 

L'.oon 

Lii.-I 

70- ,7.0 

IS 1 1,000-21.2 ! 7 

i7,2!.l 

L‘i4.o 

7^™ 7H,15 

14 'i2.h2!)-2n,070 

i7.7‘.!S 

L.54.0 

Mt- sSl JS 

' 14 1 4, -I I'i. 2r>,:iss 


LOi.t 

s2 - s;; ;) 

5 1 / i 

i !o42:f 


S'- v.-,.'.) 

1 fi i i,0im;-2:“.2iJ2 

i7,5iii 


s7.i? ' 

2 ' !7.i !4~1S,:;2:: 

1 7.7 ! S 

1 


i 4 i-i,::.'i0-io,so;i 

17.070 


02- 

X 

1 ■ ■' 

1 

^1.775 

l.'iO.I! 

'.U-- 

1 ;■ 

16,043 


IfS-- 

'■'O' -L"' , 


LiO.o 

■jOO-li'i.:' 

1 ; 

16,630 

ages, AJ 

Aiiiinal-s 



1 rMi tz- 


j"' ■ j"' 1 

'”18^283 


Average lianEe ' Average 


Lifetime avtoaige per laetatioii 


Average } . Eange | Average 



20.517 

.1 til 4-20, 

is.f.'tn 

i 0i.77-')-22.080 

L'.:;7;i 

i;; nsK-01.770 

!7,:;".5 

I2,n7-2o,(;70 

1 0s,*,) ] 0 

.1 !.."A0-2."i.:iSS 


1fi,l '>^-20.. too 

.IS.nTl 


I'OfL’ii 

] 1— 2M.7SS 

11), .520 

J:!,'i!*3-2i,l2;: 

! s,0;i2 


20,070 

15,800 


I 00(5 ! 


I 1,8,040 I 


‘itsh tj! (,f pi rct iifagv ga‘ 
(ihrs( girHi 


, TABLE 4 

two years over hirUi, with mill" and- huticrfat ■prodiwtion for first 

i-Todiiction 


lackition atul lifetime averag 


A. VO. ai 

t tain .-d' 

2 yj's. 

TWii MiV 

(d* age 

over birth 

Cbi, 

per cent 

187.3 

3 2U- 123.9 

LSI.5 

i 21-127.9 

3sy.(; 

12.S-3 ni.i) 

Di.ii 

j 22--.! 25.9 

304.0 

326-.i;;9.S) 

188.0 

3 4')- -142.9 

10J.8 

14 5-147.9 

1,80.0 

148-151.9 

192.6 

.152— 155.9 

3.87.6 

350-1.59.0 

108.0 

1 00-.] 62.0 

391.0 

3 64-367.0 

180.5 

lOiS— 171.9 

3S9.0 

372-3 75.9 



First lac 

tation 


Lifetime 

average p 

er lactation 

■ Alilli 


Pat 

Alilk 


Pat 

Range 

Average 

Range 

Avej’age 

Range i 

Average 

Range 

Averag'e 

' Ihs. 

llm. 

lbs. 

/h.v. 

lbs. i 

Tbs. 

Tbs. 

lbs. 

17.21 5-23 ,24 7 

Li,477 


669 

17,315-21.247 : 

19,477 

391-748 

669 

18.226-20,5] 7 

Ti'i 

6 8 2 

681 

16,783-20,517 

18,650 

624—683 

653 

12.044-26.670 

19, 175 


69.3 

15,124-26,670 

10,503 

575-873 

684 

1.8,277-23.276 

20,7 10 

tL)* J 

687 

15,614-20,696 

10.862 

560—730 

654 

12 . 820 - 22 .ri.'iii 

i 7.6S6 

r>( 11—756 

649 

12,117-22.080 ■ 

17,406 

488—756 

636 

16,!;02 ■].'-;,56,7 

3 7.5.81 


(J59 . 

16.14.8-21,123 

18,615 

5.93-746 

675- 

i i ,!*96-9.;,675 

IS '.17 

476-S7S 

684 

13,088-21,770 ■ 

17,823 

494-764 

655 

■ .!:;..S44-2i..8;;7 

17,612 

.i7';--8<)ji 

■ (l5o 

13,844-23,222 

17,428 

476-803 

643 

.14.002-22.262 

J .8.687 

gl 1.5—8 ! ii 

708 

12,220-20,788 : 

18,071 

528-738 

676 

j;‘,,66.::- 10.726 

16.852 

512-684 

613 

14,640—19,7 66 

16,359 

559-709 

604 


17,410 


606 


17,410 


606 

■ ■ 

14,753 


SO-S 


/ t)iA 


508 

, .16,G20~21.9()6 

19.398 

684-71S. 

701 

10,013-10,073 

19.043 

615-702 

658 

14,356-21,775 

17,989 

551-815 

674 

13,995-20,979 ; 

17,194 

526-752 

637 


Averages. A.il 







1)41^ H. P. DAVIS AND E. L, WILLETT 

70-71.9 p<‘r {.-eiii and tlie hiu'lit?s1 100-101.0 ptM* TIh* a 

of any aiass intpaval "roiip luiti a. heiyhi: at hiidf! ol' OS.O cio.. 1|.'- ’s.„da-.''i 
avos'age o!* a (da.ss interval a heiglir nf 7i).2 eia. A1 ^ v*' yi’ar-- '.a' une. 

the lowest i^'erage of cruy group v.'as 19S.0 eiii. aiid ihe hinhe,--! \>,‘is ejii, 

Tlic milk and fat prodiietioii ranges am! averam'ON were mueh 1ho saiim as in. 
Taiile 2. An inspecrioii of this table reveals no apjiaroni r<»n‘ela 11*01 b**! Wi*.**; 
rate of increase oi' grrA^dli in heigiit, as measurial in iielp,'h[ 01 ' frinu 

birlli to two years, and the production of milk and fat. 

In Table 4 Ibe increase in girth between birth and two years as mt'a-siircd 
in chest girtli is presented in relation to production. The ai'erage t*hest uirth 
at birth, was 77,9 cm, and at two years it was 190.2 cm., an increase oj‘ 144.1 
per cent. The imlividiial female.s were grouped aeeording to imreimtagi* 
increase in ehest girth in four ])er cent elass intervals. The classes ranged 
from 120.0-123.9 per cent to 172.0-175,9 per ceni. Chest giriii al birth 
varied in class intiwval averages from 09.0 cm. to 84.5 e.m., wliib‘ ai two rears 
tlie lowest class interval average was Is] .5 (.ein and Ih.e higiie.st .1!)8.0 cm. 
Here, again, the product ion showed inncli tlic same ranne and avs'rane, and 
an inspection of Table 4 wiii very deriniudy iiulit'ali* the [.-((‘k nf i-t-ns-lat inn 
lietween iiiereasiMii chest girth and prodnefion. 


SILMT'iAKV AN'l) eOXCJirsloNS 

An utTcmpl was nnub' 1ri fOi-rtMatsi rapidity i.f lirouib as I 
gain in -weight, by inei-ease in heigiit at withers, and by incr,-.- 
girth from birth to two years, wit li milk and, fai prcMjuction foi' l L‘ 
■tion anil for the lifetime average of lactai ions. J^eveut y-.'-ix T I'ols-; 
in the Uiiivei’sity of Xebraska dairy herd wma* imed. 'Wliilo 
were apparently noi-nial as compaimd with standards twiublish.*.! i 
no apparent ('orrelatlon Avas olwmwable for any of ilo' ii;r.>e mo 

b'K'i’HitHNrKS 

(1^ PjniMTieE. ,E. vr.sK. Tfnani "s liiiivyinan. 'M-'to-l! 1c. la-rl. 

(g) TmiNKK. On,\,s. W. P-tipultli^luM] dcia. 

(a) PaVIS, II. .P., .iruJldAX, .if. .F., f'.KOln, SAASTKI.. ax," n. 

heigiit !it wilhors niu'l olicst. givili to live v,*'.!uin of diiir; 
hroiHls anil ngi-.s. 'N'ohrasta .tgric. Escfr. Sa*. R.-.c. PulL f'i. .Tvilv 






1 ;sl ANGER. FOR EXPERIMENT AIj FEEDING 


A. D. PEATTi 

Viriyivia Airi'irnUvral 'Experiment Btalion, lUack'Eb irrg, Virginia 


(Jtnisidemble difficulty .has been experienced -with.. losses of feed -wlicn 
c-oiidiud iug’ .feeding’ expeidinerUs Avith dairy animals. When tlie amount o.f 
feed is r(‘st]’icted the head of the animal may be closely confined .for a suf- 
ficiently long- time to alloAv the animal to eat and by so doing insure against 
any eonsideriihle loss of feedj howcA’-er, Aviieii the animal is fed to the liimit 
of her capacity, eating reciuires considerable time and she must haAm enough 
fre(Hlom to insure eomfort, therefore losses of feed are difficult to preA’-ent. 


The accompanying diagram shoAvs a manger that has pruA'^'d satisfactory 
in us(^ nnd{*r the latter couilitions. The mangers -AA^ere built in sections long 
eiuuigh to proA'ide IndiAudual mangers for three stalls. These Avere built 
aiul Then set in place before the stalls. Ta¥ 0 features distinguish these man- 
gers from t]ios(', that' Iiuau* been used commonly heretofore. First, a SAvinging 
rack or frame is suspended from a horizbntal rod thirteen inches from the 

Ei't't'ivcd for jmi'iivfif ion .Ajiril 14, 1938. 

1 At-lsnowlodguicut F. gi‘e.fc(.‘.t'nlly made to Mr. A. G. Foster of tUo Agricultural Eiigi- 
jio.criiig Popart iiu.'ut for the aocoinpaiiyiug sketch. 




extreme front of tlie, manger and high enong’li so liiat it 'wili .'l -ri - >>. 

the floor. The frame is made up of oak boards v.itli the iturLo-hia! 

boards six iiielies apa,rt. . Tlie hay is placed in the manger ahead uT I lu* fraiue 
and must be pulled through between tlie horizontals a niouifdhi at a tnuf. 
The frame prevents the animals from throwing the liaj over Ihe rrwnt die 
manger and is easily swung to the rear to clean tlie mange!*, rmly noi* aid' 
mal of twelve using the mangers draws enough liay tlirongh the frame to 
scatter appreciable quantities in the front part of the stall oroiiiid her front 



feet, and even tlien the scattered material contains no leaves wliieli drop in 
the manger. Two by six planks nailed to the manger divisions al>ove tlie 




eonerete curbing are notched to form a V liefore the slaiicliioi) so 
e.ow may lie down coinfortahly witli her iHaitl iii Use rnange!>. Tht 
of hay sl!*(M\n in llie slall is i*e(!tu-ed by having liic t'cju* uf dc mai; 
II]) higher, 'riie higher* rear manger ]>ai'l!(i(m ah-vd p!*(‘\en!' fis" 
swinging backward 1oo far. Tin* watering i‘ups ai-e lecau'd b“hi:’d 
ger ami under lire sia!! division, tinis ])reYeniing spinau'e -if vab-;* .e 
fe(‘d wiiicli ]uust be weighed back. Tire slanchi<m*' wiiich ai’e iii 
may be adju.sted according to the length of the animair- in aligii th>'- 
with the gutter. These must he tulinsd'd to dit' exlrenu' re.-u* ■ = • 
staiiclnon to swing freely behind the rear mnngei* ’larfiiinu. if ih<‘ 
stabled for long periods of time. 

’'.riiese inexpensive maugera have largely eliminated exj)c‘>*ij,if‘n' 
due to losses of hay. 




FEED UNITS FOIU LACTATION, WORKING AIAINTENANCE, 
AND GAIN IN LIVE WEIGHT IN DANISH DAIE,Y COWS 

W. L. GAINES 

Agricultvral Ea-perimc7it Station, Vrtaana, IlUnoia 

A'n'ii'uliii.rcil Exji'.'L-mu'iit Station at Co])(“ulia;Ani, Denmark, kas 
pnnli'^lietl A ' Ike ro^^ults (U‘ an nxCmsive s(‘ries ul.' feeding' cxperhneiits, cou- 
(hn-nai on a number nf ])rivate,jy ovnecl t'arias. to aseertaiu the etiVet of ligkt 
to heavy i’i-etliuij,' on .milk yiehl. The of i'eeilin<^' vas varied vitli respect 

to mtal i'ee<l ni\il'< willi tehai pruiein eonsrant, ant.i with respect to tuial pirotein 
with t(hai feed units c>n\siaui. In yene'ral these experiments were ].danued, 
nsinc; the feeding standard. FU = .4 PCM-;- {1.d .005W) , 4 AW, as a, guided 

The feeil intake is reeiionetl in the Danish work in terms of feed 
One feed anil is tiie equivalent of one kilogram of 1>aviey. In Aineriean units 
we may say one feed unit ^1.72 pounds of digest ibie nutrients, and one feed 
unit ]')er kilogram (PCDl, et(*.) = .78 pounds of digestible nutrieiits per pound 
(FOM.ete.).’ 

The- Danish feeding standard given above has three eoinponents: 
F i i' =: .4h\AI ; Fir = 1.5 - 1 - .()0r>W : PTJ'" 4AW. The PIT' term is of special 
interest. It practically places the feed of working maintenance as pro- 
portional to tlie 2/3 power of live weight. The following nuiiierieal example 
will serve to show this: 
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" weiuht range 

of its intended s 

ippdic:ttion 

the working 

iiiaiub 

'uauci' ^tinidar 

d is 'priquii’t ion: 

d to the ; 

.1 3 p(uve 

r of li%'e wi 

Mght. 
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U is pr>.'pi‘.scd U) e.piplx 1 he rpua’i imn 




FF--aFC:\r -: hW’ -dAW 

. . (2) 


i for pull 

ilitaiioi) ‘Aiaxvli r;!. lltoH, 


' Huihit) 

folio 

■1-! art* ut- 

ws : 

it<I (exrfpi :i,s noted') to axiply to taeii csxva-iinenlal pei 

■iod for eaeli 

VU =: 

luitricJit 

*: intake, feed units per day. 


P|-.. 

ludi'itiit 

s ;ip])ori ioued to laefadoii, feed mut.s. 


l-T" -r 

juiiru lit 

.*3 uiqiortioiK'd to iiiaiutenaiu'e, feed laiit.s per daj*. 


FV'" 

iiiii I’ii’Ul 

s apt»)i'i ioned iu g;iin in weiglU, feed units. 


FtDr “ 

iiiilk-ent 

‘Tgy yield, kilograms of 4. xier cent milk xior day. 


w 

in erage 

live wr-iglit, kilngrnTOs. 
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gtiiii ill ] 

Ive ^Yeig^lt, Idlugrams per day. 


H " 

Hintiln'i' 

of cows c>v reuoi'ds. 
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to the data as given in Tables 15-4.0 of the Danish i*e[) 0 !i. iln* piibli^hed 
data include for each cow and each esperiiiieiital period : ihe Jircnaive Ji'od 
intake in feed units per day ; the average FCM yiehl in kiltgrains |»‘r jOi\ ; 
the a,verag'e live weight in kilogTains (average ul iniliai and t'luii! live 
weights) ; the average gain or loss in live weight in kilouraius per day. 

Equation (2) is fitted to these ohservatioiis aceoJ'Jing' to llie iiietnotj ol 


ireiiih 


It' 


TABLE 1. 

Feed nnifs apporfionecl to lactation, working maiiifcntUKW, ahd <.< i <> r 

of Bed Danish cotes from lioyat Veterinary and Agricnjiurat i-ollegc, { og< dintgi H 
in groups of .10 or 20. (See footnote, page did, f<‘‘' cj platiiitiod o/ sytnttolHj 


Group 

No. 

Sign 

of 

n 

Live-'W'eiglit 
luiiits, kg'. 

P)^U' = aFCM 

=: bW ^ 
1000 h 

. 

PU--" =; ,(1 ,'\W- 

■ , d 

1 


10 

20 

383,-418 

407.1 : 

.4993 : 

5.94 

1.536 

S> 


‘pifj . 4,93 

11 !l 4. , 

r850 

10.56 

.980 

3 

4 


10 

20 

420-439, , 

430.5 ; 
,432.8 ; 

i6S20 

.:tl68 

1.7'6 ' 
13.29 ' 

,' 3.043 
1.593 

5 


10 

, 4:ii>-44(3 

v442.2 " 

,.5713' 

, ' 3 . 5 s 


6 

T 

'■ 20 

" 4;'39'"~4i4 / 

4:43*3 

' .4590 

' 6.70 
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10 ; 

,446-450 

448.2 

,3480 

10.(:58 


■S 


20 

447-460 

453.4 , 

.2671 

12'.64 

,24<t 

■ 9 ■ 


10 
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. 453.4 ' 

.3:197 . 

10 . 08 , 

.,1,8'6 

10 

i;i 

+' 

10 

'20,' 

460-465" 

460-466 

■■ 462.8',' 
464.1' ^ 

■ .4556 

, ' .5078 

7.35 ' 

,^'.,73'' 

.rtOS 

,■'1.548 

,12 

„ , ■ 

10 

46(3-468 

^ 467.1 ' ;■ 

.3661 

, 'O.ol ',\ 

1„0S.,'} ,' 

13 
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466-471 ' 

' 469.2 ■ i 

'.4777 ' ' 

, , 6,24 

1.368 

: 14; 


10 

, 469-474 , ' 

471.2' ■ 

.6615 

' '' - .J,'/' 

— 1.8*9> 

15 


20 

" 472-476 ■ 

':473.4 

.3839 

9.08 

1.241 

, Ifi 

— 

10, 

475-481 

477.5 I 

^ .4333' 

7.06 , 

— .:;;)6 

: 17 

-t- . 

20 

476-48,1 

478.2 " 1 

.5656, , 


,- .910 

IS 


10 

>482-4'80 

483.6 ,‘ 

. 30:313 

10.09 

4.76 

'.•iso 

19 . . 

'1' 

20 

■ ' 481-489 , 

484.4 

.5501 

.003 

J.104 

20 

■ „ 

10 

487-493 

489.7 

.5119 

i •‘fi X 

21 

■ "f 

20 

JS9-495 

492.:'! 

.534t) 

4.93 

.ti98 

' oo . ■ 


10 

494 -199 

49t:.5 

.5082 

6.45 



4 

27 

490 .-5(13 

■199.7 

.4 771 

' 6.48 

,480 

24 


■!t> 
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50 i .6 

.:i9i,)4 

7.si 
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2U 

. 
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505- 513 

5(15.9 
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.4045 

.4271 
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5!0-r)2i> 
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,4112 
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DANISH DAffiY COWS 


the preceding’ paper (2) . The -h records (cows with final live weight equal 
to or greater than initial live weight, ii = 447) are arranged in order by W and 
divided into groups by successive 20 ’s. The - AW records (cows with final 
live -weight less than initial live weight, n~219) are arranged in order by 'W 
and divided into groups snceessive 10 ’s. Each of these groups of records 
is fitted with the equation 

FU = aPCMn-K + dAW (1) 

111 equation (1) K represents bW® of equation (2). Table 1 gives the 
constants of equation (1) for each group, hut Iv is given, in the PU^' colninn, 
as 100()K/W. Figure 1 shows lOOOK/W plotted against W. The correla- 
tion between the two is r = - .00 ±; .10. There is no need to lit K = bW“, f or 
this zero correlation indicates that c = l in equation (2). The a, b, and d 
(lonstants of equation (2) are taken to be, respectively, the average of the a," 
b, and d values of Table 1. This gives 

FU == .451PCM + .00713W -e .68AW :..... (3) 


DISCUSSION ' 

It is of interest to compare equation (3), rejn’eseiiting Red Danish cows 
in farm herds in Denmark, with the corresponding ecpiution representing 
Giieriisey, Holstein, and Jersey cows in Experiment Station herds in the 
United States (2). Equation (3) may be converted to terms of digestible 
nutrients and pounds by substituting DN for FU and multiplying through on 
the right by .78. 

Comparison of the feeding standards, indicated by the Danish and Anier- 
ieaii data, .follows : 

(Danish) DN == .35FCM .OOGAV (4) 

(American) DN=:.28FOM -:-.0CW (5) 

in which all terms are expressed in pounds (iiislead of kilograms). Accord- 
ing to these results the Danish emv, as (Compared witli Ihe Anicricaii, rc(pnres 
more digestible feed energy for ]a('tation to produce a unit of milk energy, 
but iV less .-feed for iviaintenanee jier unit live wiiglit. A difference of this 
inagTiitude, if ivml, eoininands atteiition, 

UaiJi it be that the .Red Danish cow' is more sluggish uud expends less 
energy iti limsr.nla'i- .and general body activity, thereby I'cducing the energy 
cost ol' maintiMiance i’ (The Danish data include ages iiaun 2,5G yejirs to 
14-.32 yc'ars, with one cow 24 years old, while in the American datn cows 
under 3 years of. age are excluded.) .If \ve could snb.stitntc .006'\V for .009W 
in e{|Ufili(m (5) it w'onld mean a saving of 19 per cent in the overall feed 
i-ost of j)r!.Klncing Diilk in tbe case of a lOOO-iiound eow giving 25 pounds of 
4 j'KM' er-nt milk per day. 

" Tite ciCTelation lictwiaai a ftiid W of Table 1 i.s r~ - .00 + .10, and the eoerficiriit of 
r.g;.e.^si(.u iii u on W' is - .0001,1 +.00010. 
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Unn ii !)i‘ IhuL the Red Daiiisli ccnv is net so hi;j;'iily (h vchii>-‘d ;i- ;; .-.M/y 
fow. aui] liu' iii;nn}ii;ii.-y gland (‘xpeiuls mort? eiuM-gy It? ]?nh!iii-e a siiiii t-f -'i'.!!- 
enta-g'y ? Id‘eofds oJ’ lied Daiiisli eoivs slunv iililc <>{■ le' rt'iai ih-'O h..*; 
size (d: (iow and auiotmt ot* milk yield, •wliile in Ajuej-ieau eev. < tlie;-.* 
dedi'led reiafiou, af)proaeIiiiig’ direct proportionality in s.onte 
breed of eows fails to show a relation between sizt^ aiei ield eonnoi 
eonsidei'i'd fully (ievelojted from a milking’ standpoint. That is, (he aeih iiy 
ill milk si'L'i’elion has not progressed to a point win-re it ilie sircTieiii 

of tlie eow. 

Can it be that the difference between ecpiations (4) and -b' is ilih- ni ila' 


use oi: inadetjiiate data or inetliods ? Some of tlie limitations iii tliis regard 
have been ]}revioiisly mentioned (2, 3). As the ease stands it seems that 
feeding standards for cows in milk need to be adapted to the particular breexl 
or kind of cow with which w-e are dealing. In practice the feeding standard 
affords the basis of formulating a trial ration. Adjustment may have to be 
made for the individual cow, according to her response in milk yield and gain 
ill live weight. It is evident that while AW and dAAV, as used in the equa- 
tions, are small in magnitude they may be large in physiological significance. 
Note the prevalence of minus d’s in Table 1 and their drift to the larger W’s. 
Undoubtedly more trustworthy results could be obtained from the present 
metliod of analysis if the experiments were desi,gned for the purpose. Never- 
theless, the data and analysis, as they stand, warrant tentative coneliisioiis. 


, SUMMARY AH!). CONCLUSIONS 

Six luindred sixty-six records of Red Danish cows on farms in Denmark 
are analyzed to apportion the iratrieiits consumed between lactation, ■work- 
ing niamtenancui, and guin in live vveight. 

A J’eecling staiida:rd derived from the records disagrees in soii'ie respects 
with the standard wdiieli guided the feeding of the cows. Notably, the stand- 
f!..i.-d used assigns mitrients for working maiiiteiianee proportional to the -n 
power of live weiglit, while the present analysis of the records shows the 
nutrients for vurkiiig maiiitenanee are proportional to live weight. 

The pi*ese.iit standard from records of B.ed Danish cows, compared with 
tlie standard similarly derived from records of G-ueriisey, Holstein, and 
Jersey cows in Experiment Statio.ii herds in the United States, shows a great 
difference, as follows ; 

(Daiiish) DN = .35PCM+.006W 

(.American) : DN = .28FCM + .OOW 

where I)N is digestible nutrients consumed, pounds per day; PGAI is milk 
energy yield, pounds of 4 per cent milk per clay; W is live weight of cow, 
Ijoiiiids. It is tentatively coiieluded that the Bed Danish eow is not so well 
cIevelo})ed as a milking' cow, requiring more feed energy for lactation per unit 
of n.ii]k energv” produced, but, on the other hand, is a more sluggish eow 
loss feed t-’iiorgy for working mamtenaiice per nuit live -weight. 
A iVeding standas'd for (uw?s in milk needs to be adapted to tlic pnidlcular 
bineed oiUvincl of tm'ws for 'wMcli it is iisecl. 

The Danish a,iid American data, agTce in indicating that working lAaiii- 
tenance is iiuoporlional to live weight:, and not 1o a fractional powder of live 
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THE USE OP REGOEDS IN EVALUATING THE INHERITANCE 
OP COWS AND IN THE PROVING OF BULLS 

LYNN COPELAND . 

Americmi Jersey Catile Chib, New TorJc City, N. Y. 

‘With the HeiTl. Ijiiproveiiient Registry test of all the dairy hi'eecls eon- 
tiiiuaiiy inor(?nsii)g :nid witii the Dairy ILu-cI Ijuijroveineid, Association ])i‘o- 
graui liiaintaiiiing its popnhirily, there has been increusiiig attention ilevule(.l 
iii ivcent years to liCelinic prodnetion records. In sotdc instances, national 
Breed Assoeiations iinvc! granted special honor to cows that during their 
entire lit'etiines. produced cerlain quantities of niillc and hultcrfat. Coats 
that have pi-odiiced oufshuinhred thousand pounds oC niiik in their lil'eliiiies, 
oftiiii hiiA’e bc'en giA'eii spe-e/ial aAA'ai'ds and in local associaliuns and shoAvs, 
lilan-al j'eeognilion h.is Ir'Gu Ixistowed upon lifetime cdianipions. PrecjiicntlA', 
s]Aeciu! classc's have Itcon olfercd for “Ton” coaa^s and for ‘‘Tavo Ton” coavs, 
that is, cows Achieh have [jroduced a ton or, two tons ol' bulieriat ilirruig Iheir 
liiVtinies. "With this itn-ivasing attention being gNen to lifctiiue production, 
tile tendency has Iksmi in some instances to discount and discredit iudiviilual 
records. 

Tlo're is rn; fiuestioii I-ni.that miy cow AAliieli bus produced one or two Ions 
ol: bnlterlat (huRig hej* lilVtimc is deserving of recognition as she has 
niKloubiediy ])i‘C!i a prehhable dairy animal. It is true tiiai m!tnulatiA''0 pro- 
diictiun indicates tiuit a c'Oay has been d finaneial asset i(a the heiah In vicAv 
of this emphasis oii lit'elinu' yields, it seems that a study of tlie etjulribulion 
siici! eoAA’^s have actually maiie toAvard hei’d and breed iitqsi'oveiuent is needed. 
Is if possible tliot as a ]}asis foj* genetic study, the use of lifetime aA'oragos 
teruls to reduce A'ariatioiA and to distort to some extent the infi'roiKs's that 
Avouhl be draum r'-oni suCi data? AVith the liig’h probability tliai. oA'er a 
pi’riod ol' years some nmnnitroilable factm* will iiiterfci'e Avitb tJu* ])i-oducing 
ahilily of a cow, is linnv a tendeucy to introduce this eiiAuronmcoital ini'liienee 
il,’ avcragi! records are nsial? During the jiast decade, the ri'sidts ol' inmdi 
research have lieeii }>nl)iish(Hl indicating that the prodnetion record of a eow 
c(‘nsi<!ei'cd aiono is a ])oor measure of the coat’s possilile l.ransmiit ing aliility, 
Most of the publications on this subject liaA^e considered only one reeonl. 

Idic (juestioii iioav arisiss, is the average of tAVo, three, four or more irecords 
any bett.er ind(*x ns to a coav \s transmitting ability Ilian is one reiicnaJ. ? There 
are also otlior related questions tliat are pertinent at this lime. If dam and 
daughter comparisons are used in attempting to eA'aluate the transmitting 
ability of a bull, sliuuld the highest reimrds of eaeii dam and daughter be 
compared; or should the two year old records of the dam and daughter be 
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compared; or slioiild a comparison be made bchviM'u ibc average u!' id! t'lc 
records completed by each dam and eacli dau^idm- 'rb** liutcr liiiMlinil is 
the one most frequently used in Dairy Herd Dnprovenu'til AsMtcifpir.n \Vi<rk. 
Tlien, what is the eorrelation that exists betwooii (tiie I’ccfini imd u!!"i!i=‘r 
record made by the same cow? Does the first rcimri! eum]t](*iod liy a mw liivc 
much indication as to what she Avill produce in siibsi'uiuml jfiftiuions biirvim’’ 



illness or aceidentf If a cow has completed scvinal rc\-o]’ds, docs ibe [irsi 
lactation record or does the highest I’ecord give a better indication as To the 
lifetime prodiietioii f 

In an attempt to throw further light on these questions, the Register of 
Merit and Herd Improvement Registry records of Jersey eow's have been 
studied. In analyzing the records, it was first attempted to determine the 
repeatability of records made by Jersey cows. There were 197 cow's whieh 
•liad completed five or more 305 or 365 day Register of Merit records. First, 
eaeJi record completed by each cow wms converted to a mature 365 day eqiii\'a- 
leiit basis using tlie age conversion fa(d,ors previously tabidated and ];uil)liHbt3d 
by tlie American Jersey Cattle Club. Then the eorrelation between tiie first 
and second records completed by each cow’ was detertiiiiied. Siiuilar'ly, the 
correlation coefficients "were determined between the second and tlm 

third and fonrlh, and the fourth and lift}'. ree<n‘ds tor fach fi>w. a 

comparison Avas made between the first rec(U‘d eom])tetcd he <•;!(*'! s-iov asifi ;'ic 
avei-age of the sicxt four records. LikcAvism em-rclal i"ns v.c:-c lahioon-d 
bctAA-een the first recor<l completed and iho aA’(‘rage <.3.* ai! lie.* rci-i-.rds .:Mid 
lastly, tite highest reciu'd of each coav aa'US cnmparo'.l witfi Ihc aA-rave ..f ali 


TABLE 1 

Covrclahon coefficients hctioeen rrconls 
(197 eoAv.s Avith 5 or more E. of . 


Coeffieiertt 

of 

eorrelMtioii 


C(>ni]'tariso7is and correlations 
iiiado: 


AMl'ial JUHS 


( i)ni|i:tns<iii ol ist K*. ot Si. 

roi-ovd ndlli wd rni'urd 

Coaiparisoii uf -'d !’. of SL 

rci-ord wii'L -"Jd rei'oi’d 

( 'oiHj>;irisoii of ;*d I?, uf St. 

rt'i'ord with -Jrii record ... . 
(Jomparisoii of dtli E. of St, 

record wifii dth record 

Oojii];ai'iHOi! of Isr E. of Sf, 
record nitli average of next 

4 records 

Comparison of Lst E. ol! it, 

record with tu'erage of all 

5 I’cccirds 

Coinparison of liighest .R. of 

7vr. record Avii,U aA'eragc of 
all o records 


+ 0.92 ± .007 


five records. Also, tlie average variations were determined for 'eacli coin- 
parisoii. Tlie results are sliown in Table 1. 

The results of the first four comparisons show that in comparing indi- 
vidual records, the greatest correlation exists between the second and third 
records completed. Also, the aA^erage variations are less beAveen the second 
and third records. All of the coefficients of eorrelatioii are very good show- 
ing a relatively high degree of repeatability betAveen normal records made 
by tlie same coav. The last three comparisons are significant. Less correla- 
tion existed betAA^'ceii the first record completed by a coav and the average 
of the next four records, than betAveen the first and second records. When 
the first record Avas correlated Avitli the average of all fiA^e records, the correla- 
tion Avas still higher for, in this iiistanee, the first record Avas included in 
making’ tlie average for the fiA’e records. The correlation between the highest 
record completed and the av’erage of all five records is extremely high and 
indicates that the highest record completed by any cow gives a A^ery good 
estimate as to AA'hat the lifetime average wall be provided the coav is kept on 
test eontiiniously and eneoiiiiters no disease or misfortune. It sliould he 
mentioned that in 147 instances of the 197 cgaa’s used for analysis, tlie fii*st 
Eegister of Merit records Avere begun at under tliree years of age, indiraiing 
first lactation records. In nearly all eases, the subsequent records Avere made 
ill eonseeutme lactations. 

Next, exactly the same eomparisoiis Avere made using 166 coavs tliat had 
finished five or more consecutiA^e, complete Herd Test lactations. These 
results are shoAVii in Table 2. 

■ TABLE 2 ■ . . 


Correlation eoefficients beiiveen consecutive Herd Test rec-ords made by Wu; same cow 
(166 cows Mtli 5 or more Herd Test records used) 


Comirurisons and correlations 
made 

Coefiieient 

of 

correlation 

No. of 
■I" 

variations 

No. of 

variations 

Av. + and- 
va nation 

Coinparison of 1st Herd Te-st 
record witli 2d record 

f 0.78 ± .021 

70 

96 

+ 111 - (il) 

Gomparison of 2d Herd Test 
record with 3d record 

-i- 0.80 ± .019 

89 

77 

+ 75-87 

Comp;:irisoii of 3rd Herd Test 
record with 4th record 

+ 0.75 + .023 

102 

64, 

+ 98-54 

Coinparisoji of 4tli Herd Test 
refM.ird witli 5th recoi'd 

+ 0.83 ± .016 

121 

45 

+ '78-76 

Comparison of 1st Herd Test 
record Avlth av. of next 4 
records 

+ 0.80 ±.019 

105 

61 

+ 93-49 

Compari.son of 1st Herd Tost 
r(‘cord with. av. of all 5 rec- 
ords 

+ 0.8S ± .012 

' 104 

62 

4" 74 *"39 

Compari.son of highest 'Herd 
Ti‘st record with av. of all 

5 recoi’ds 

+ 0,.02 ± .008 

166 

0 

+ 98-0 


98-0 
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The correlation coefficients in this table differ just sli'i'iitly Itou) the 
similar comparisons made on the cows with Register of iMcrit records. In 
most instances, the correlation coefficients are a little higher tJian sliown in 
Table 1. This result was not. iniexpeeted for most Herd Test records are 
made on a lower level of production than Register of Merit records, wMcIi 
naturally tends to reduce the variation from the individual records and this 
reduction in variation may tend to increase the correlations. It will be 
observed that all of the correlations are exceptionally good and tliat the 
highest record completed shows a remarkable correlation with the average 
of all five lactations. 

The results thus far have sliown that the highest record eompleted by a 
cow is a good indication of her potential lifetime jirodnetion, barring accident, 
disease, or other misfortune. However, in addition to indicating the eco- 
nomic worth of a cow as a producer in the lierd, produetiou records are also 
used in tlie proving of sires and in e.stimating a cow’s transmitting ability. 
Tlie great lifetime producing cows with a number of i-eeords to their ci'cdit 
and liigh lifetime prodnetion totals, have been profitable dairy animals but 
it is important to learn their contribution to their progeny and descendants. 
Have tliey .made anymore contribution than cows wliich have eo,mpleted only 
one or two high records'? It is undoubtedly true that tiiere are irislanees 
of cows having been injuj*ed ph3’'sieally, due to over feeding wliile making a 
reeoi'd, and it is also true that some of theieows which liave completed exi-ep- 
tionall.v high records have not been tested again. Consequently, in sik-h 
instances, these cows are credited with only one record. In most cases, 
nothing is known as to whv these cows were not tested again and not given 
the opportiniitj- to see what they might have done during an entire lifetime. 
Soinetime.s, such cows have been held up to ridicule as having made no con- 
tribution at all to the breed, while other cows that have not been able to 
produce nearly as much in a single lactation, but which having been tested 
,vear after .year and amassing fair lifetime yields, have been pointetl to with 
pride. 

It .seemed worth while to stiid.y the transmitting ability of the lifetime 
production champions and also the transmitting abilit,\' of cows which for 
some reason liad onl^- been tested once but which had completed an excep- 
tionally high Aiekl. In the Jerse.y breed, there ai’e 176 cows that luivc com- 
pleted five or more J105 or 8t)f5 daj* Regi.ster of Merit recoi'ds and which ;Us(.> 
have at least one officially tested daughter. This group was divided into f wo 
divisions. The firet division of 87 cows with five or more records Imd lii'eiimc 
]>raductions of less than three-thousand i>ounds of butterfat. Two compari- 
sons were made on this group. First, the lifetime productif)u was duided 
by the number of lactations giving the average yield for each recoi'd. This 
average yield for the records eompleted by eaeli cow was then compared with 
the average yields of the daughters’ records. The average r)f ail liie reeords 
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(.•oiiipleted hy eacli dam was 485. f)! ])Ouiuls of fal and the avorafi’e of ail tho 
dauiiiitors’ records was found to be 558.26 poniuls of fal. In tlie scooml eoni- 
])arist)u, tlie hiji'hest record eoui[)letod by eadi of the dams was eoinpared 
with the hiji'hest record coiiipieted by tlie daughters. AVIieii the highest 
record of each dam v.’as selected and llie average obtained for llie 87 cows, 
it was found 1o be 590.52 pounds of fat. The highest rec-ords of the daughters 
when averaged was found to be 583.81 )jounds of fal. In this aual;^"sis, it 
should be mentioned that the average production of all the mature (G to 10 
years) 365 day llegister of ilerit records that have ever been completed is 
556.50 pounds of fat,. 

Tlie second grouj) consisted of 8f) cows with five cu- more Eegister of lEerit 
i-ccords hul with lifetime foials exceeding 3,000 pounds of hiitterfat. All 89 
I'.ows had officially tested daughters. The same tw'o comparisons were made 
on this gron]) as with the first group, namely, the average of the dams' records 
was com})ar(‘d with the av('rag(‘ of tin' daughters’ records and then the highest 
record of each dam was compared with the highest records completed by the 
daughters. Tiie average of all the dams’ records was 622.27 pounds of fat 
and the average of all the records completed by tbe daughters was 612.07 
poiuids. 'Wheti tlie highest record completetl by each dam wms selected and 
these high records averaged for the 89 dams, the result was 777,87 pounds of 
butterfat. This figure was then compared with the average of the highest 
records completed by all the tested daughters which was found to be 647.13 
pounds of butterfat. It is obvious that the daughters of the cows witli life- 
time records of over three-thousand pomids of butterfat have exceeded the 
breed average cousiderablj* in production, while the daughters of tlie cows 
with lifetime records totalling less than three-thousand pounds of butterfat 
have just equalled the average for the breed. 

It was then ascertained that lo October 1st, 1932, a total of 210 cows had 
been tested just once for the Register of IMerit and had completed a, single 
record exceeding 740 pounds of butterfat. information is available as lo 
why these cows were never entered on test again. It may be that in some 
instanc'cs, the cows did not calvo normally again, although it was ascertained 
lhal: 115 or fifly-thrcc per cent of tliese cows did calve immediately after the 
completion of their records and (jnalified for Class AA or Class AAA. and in 
172 instances or seventy-nine x>er I'Cnt, ('.alves bom after the ('onqiletion of 
the record were registered from these cows. There were 118 or fifty- four per 
cent (if the 219 cows with two or more registered progeny born after the dam 
comxtieted her high record. It seems obvious that in most iiistauccs these 
cows were otvned b}' breeders who did not follotv a continuous year after year 
testing x'lrogram as was the ease with tho owners of the preceding grouxt of 
lifetime champions. This is indicated by the fact that only 88 of these cows 
with one record exceeding 740 |>omids of butterfat have officially tested 
tia lighters. The records of these 88 cows were averaged and the result was 
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The correlation coefficients in this table differ just slightly from tlie 
similar comparisons made on the cows with Register of Merit records. In 
most instances, the correlation coefficients are a little higher than shown in 
Table 1. This result was not. unexpected for most Herd Test records are 
made on a lower level of production than Register of Merit records, which 
naturally tends to reduce the variation from the individual records and tliis 
rednction in variation may tend to increase the correlations. It will be 
observed that all of the correlations are exceptionally good and that the 
highest record completed shows a reinarkahle eorrelation with the average 
of all five lactations. 

The results thus far have shown that the highest record completed by a 
row is a good indication of her potential lifetime production, barring accident, 
dis(‘ase, or other misfortune. However, in addition to indicating' the (3co- 
nomie worth of a cow as a producer in the herd, production records are also 
nsed ill the proving of sires and in e.stiinating a cow’s traiisuiittiug ability. 
Tlie great lifetime producing cows with a number of recoi'ds to their credit 
and high lifetime production totals, have been profitable dairy aiiiraaJs but 
it is important to learn their contribution to their progeny and descendants. 
Have tljoy made any mure contribution than cows wliicii Imve completed oiiiy 
one or two liigh records? It is undoubtedly true that tliere are instanee'-. 
of <u)ws having been injured physically, due to over fiMaluig while makiu.c a 
record, and it is also true that some of the cows whudi liav<“ c(»){ip!eled exerp- 
tionally high records have not been tested again. Uonseqnenily, in sm-h 
iuslanccs, these cows are credited with only one retanal. In most <'a^es. 
nothing is known as io why these cows ■were not tested again and imt givm 
the opportunity to see what they might have done during an entire li.d'lime. 
tSometimes, such cows liave been held up to ridicule as Jiaving made no i'ou- 
tribution at all to the breed, while other cows that have not been aide it* 
produce nearly as mneh in a single lactation, hut which liaving been tested 
year after year and ainass.ing fair lifetime yields, have been ]ioiitted to vJtb 
pride. 

It seemed worth while to study the transmitting ahdlity of the lirotinu* 
prodacfJoii champions and also the transmitting ability <d.' cow.s whioh for 
some, reason had only lieen tested once but whiidt had ('omjileted tin exto-p- 
timially high yield. In the Jersey breed, there art? 176 cows that have r*om- 
pleted five or more 305 or 365 clay Register of Merit records amt whii-h aho 
have at least one officially tested daughter. This grou]) was divith'd iniu i wo 
divisions. The first division of 87 cows with five or Jiiore records iiad lilVi ime 
prodaetions of less than three-thousand pounds of biitttnd’at. Two eontjuiri- 
S033S were, made on this group. First, the lifetinn* prodnetion was ilivided 
by the number of lactations giving the average yield for cat'll rtM-ord. ’i’liis 
average yield for the records completed by each cow was then comparctl -with 
the average yields of the daughters’ records. The avtu'agc of all iltc rctuirds 
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coiripleted by eacli dam was 485.51 pounds of fat and the average of all the 
daughters’ records was found to be 558.26 pounds of fat. In the second coni- 
parisoii, the highest record completed by each of the dams was compared 
with the highest record completed by the daughters. When the highest 
record of each dam was selected and the average obtained for the 87 cows, 
it was found to be 590.52 pounds of fat. The highest records of the daughters 
when averaged was found to be 583.81 pounds of fat. In this analysis, it 
should be mentioned that the average production of all the mature {6 to 10 
years) 365 day Register of Merit records that ha^’e ever been completed is 
556.50 pounds of fat. 

The second group consisted of 89 cows with five or more Register of Merit 
records but with lifetime totals exceeding 3,000 pounds of butterfat. All 89 
cows had officially tested daughters. The same two comparisons were made 
on this group as with the first group, namely, the average of the dams’ records 
was compared with the average of the daughters ’ records and then the highest 
record of each dam was compared with the highest records completed hy the 
daughters. The average of all the dams’ records was 62-2.27 pounds of fat 
and the average of all the records completed by the daughters Avas 612.07 
poiiiicls. When the highest record completed, by each dam -was selected and 
these high records averaged for the 89 dams, the result was 777.87 pounds of 
butterfat. This figure was then compared with the average of the highest 
records completed by all the tested daughters which was found to be 647.18 
pounds of butterfat. It is obvious that the daughters of the cows witli life- 
time records of over three-thousand pounds of butterfat have exceeded the 
breed average considerably in production, while the daughters of the . cows 
with lifetime records totalling less thandhree-thonsand pouiid.s of butterfat 
have just equalled the average for the breed. 

It was then ascertained that to October 1st, 1932, a total of 219 co^vs had 
been tested just once for the Register of Merit and had completed a single 
record exceeding 740 pounds of butterfat. l^o information is available as to 
why these cows were never entered on test again. It may be that in some 
instances, the cows did not calve normally again, although it was aseexdaiiied 
that 115 or fifty-three per cent of these cows did calve immediately after the 
completion of their records and qualified for Class AA or Glass AAA and in 
172 instances or seven W-nine per cent, calves born after the completion of 
tlu^ recojai wei,‘e registered fi'om tliese cows. There were 118 or fifty-i’om* per 
(ient of the 219 cows with two or more registered progeny born after the dam 
completed her high, record. It seems obvious that in. most iiastaticos these 
cows were owned by breeders who did not follow a coiitinuons year after j^ear 
testing program as was the ease with the owners of the preceding group of 
lifetime champions. This is indicated hy the fact that only 88 of these cows 
with one record exceeding 740 pounds of butterfat have officially tested 
da. lightens. The records of these 88 cows were avei-aged and the result was 
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Tbe correiatioisi coefficients in tins table uilier just snp:hiiy rr‘.-H) I'a- 
siniilar comparisons made on tlie cows witli Kegister ('f Aierit recmub. lu 
most instances, tbe correlation coefficients are a little Inghei’ than slnnvi. jt: 
Table 1. This result teas not unexpected for most Herd Test recvn.ts a- e 
made on a lovver level of production tlian Register of Alerlt reern*ds„ winch 
naturally tends to reduce tbe variation iisom tbe iinlividual records iuv.: 'du- 
reduction in variation may tend to i]icrease the correlations. It wifi i>e 
observed that all of tbe correlations are exceptionally good and thar ilic 
highest record completed shows a remarkable correlation with rlu? in-ci-agr* 
of all five lactations. 

The results thus far have sliown that the highest record conqsleted iiy a 
cow is a good indication of her potential lifetime production, bai'riug acciue-tl. 
disease, or other misfortune. However, in addition to indicating die ecu- 
noinie worth of a cow as a producer in the herd, prodnetion reeffnh tivv a In) 
used ill the proving of sires and in estimating a cow's transmiiliug abiliiy. 
The great lifetime producing cows with a number of records ro tlunr credi) 
and high lifetime production totals, have been profitable dtairy animals iuar 
it is important to learn iheir contribution to tlieir progeny and dest'cndauis. 
Have they made any more contribution than cows wliich have iiumpleied uL-iy 
one or two high records': It is undoubtedly true that tliere are ilwt;!■!cc^ 
of cows having been injured physically, due to over feetling whili- luakiug 
record, and it is also true that some of tlie cows which have ('ompletc'l excep- 
tionally high records have not been tested again, Oousequeutly. in such 
instances, these cows are credited with only one record. In most cases, 
nothing is known as to why these cows were not tested again and m^f given 
the opportunity to see what they might have done during an entire iifetiiue. 
Sometimes, such eoivs have been held up to ridicule as having made iiu con- 
tribution at all to the breed, while other cows that have not been able to 
produce nearly as miieh in a single lactation, but which having been resicd 
year after year and amassing fair lifetime yields, have been pointed to with 
pride. 

It seemed worth while to study the transmitting ability of the lifetime 
prodnetion champions and also the transmitting ability of tiows whicli fm* 
some reason had only been tested once but wliich had completed an cxctui- 
tionally high yield. In the Jersey breed, there are 176 cows that have com- 
pleted five or more 305 or 365 day Register of Alerit records and which also 
have at least one officially tested daughter. This group ivas divided into two 
divisions. The first division of 87 cotvs with five or more records had lifetime 
productions of less than three-thousand pounds of butterfat. Tw(» eumpari- 
soiis were made on this group. First, the lifetime production was divided 
by the number of lactations giving the average yield for each record. This 
average yield for the records completed by each cow was then compared with 
the average yields of the daughters’ records. The average of all the records 
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The correlation coefficients in this table differ jnst slightly" from tlie 
similar coiiiparisons made on the cows with Eegister of Merit I'ecords. In 
most instances, the correlation coefficients are a little higher than sliown in. 
Table 1. This result was not, miexpected for niost Herd Test records are 
made on a lower level of jjrodnetion than Register of Merit records, wlvich 
naturally tends to reduce the variation from the individual records and tliis 
.vednclioii in variation may tend to iiicrease the correlations. H wdl h<' 
observed that all of the cori’elations are exce])tionally g’ootl and. that the 
highest record completed shows a, remarkable correlation with the avto-age 
of all five lactations. 

The results thus far have .shown that the liighe.st record coinjihdral by a 
cow is a good indication of her potential lifetime ])]‘oduetion, barring accidimi, 
disease, or oilier misfortune. However, in addition to indicating tin* eco- 
nomic worth of a cow as a producer in tlic herd, iirodiiction ri'cortls arc also 
used in tlie jiroviiig of sii'es and in estimating a cow^s transmit.ting ability. 
Tile givat lifetime producing coavs Avilh a number of rei'ords to their credit 
and high lifeliinc pnxluctioii totals, have been ]n’ofitable dairy animals hut 
it is important to learn their contribution to their progeny and deseendanis. 
HaA'o they made any more conti'ibution than coavs Avhich have comjilcled only 
one or two high records? It is undoubtedly true that there are instanc«*s 
of coAAAS Iiaving been iiijared pliysii-ally, due to OA’cr feodiug Avhile making a. 
record, and it is also true that some of the coavs which have completed ext‘ep- 
tioiially high records have not been tested again. Conseqiumtly, in such 
instances, these coavs are credited Avitli only one record. In mo.st, east's, 
nothing is ImoAvn a.s to AAdiy the.se coaa'S Avere not te.sted again and not given 
the opportnuity to see Avliat they might have done during an entire lifetime. 
Sometime.s, such coaa’s have been held np to ridicule a.s having ma<le mt con- 
tribution at all to the breed, AAffiile other coavs that, liave not bei'n able to 
jii’oduce nearly as much in a single lactation, hut AAdiich liaA'ing been tested 
year after year and amassing fair lifetime yields, liaA’e been ]miute(l to with 
pride. 

It seemed Avortli AA’hile to study the tran.smitting ability of the lifetime 
prodnetion ehainpion.s and ahso the transmilting: ability of coavs AAliich hu* 
some reason, liad only been te.sted omte but which had com[)]<*te<l an exec]}- 
tkmally high yield. In the Jersey breed, there are 176 coavs that have cfun- 
}>letod five or more 305 or 365 day .Register of Merit recoi'ds and Avhich uI.'ho 
I iaA'C at least one officially te.sted daughter. This group aa’us divided into tAVtt 
divisions. The first dmsion of 87 cows Avith five or .more recoi’ds liad lifetime 
productions of less than thi’ee-tlioiisaud pounds of butterfat. TAV<y <'ompa id- 
sons Avere made on this group. First, the lifetime production AA'as divided 
by the number of lactations giAung the average yield .for eaeii rectjrd. 'Phis 
average yield for the records completed by each cow Avas then compared Avith 
the average yields of the daughters’ records. The average of all the records 
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f(mipleto(l by eru'Ii dinn avus 485.51 pounds of fat and tlio average of all the 
dangliters' records vUvS found to be 558.26 pounds of fat. In the se(‘Oiid coiu- 
})nj'ison, llie iiighest refoni completed by each of the dams Avas compared 
Avith til'.' liigliC.st record completed by the daughters. When Hie Ingbest 
I'ecoi'd of cadi dam AA^as selected and the av'erage obtained for the 87 coavs, 
i1 was found to be 590.52 pounds of fat. The highest records of the rlanghlers 
Avhen awi-aged aa-us found to be 583.81 pounds of fat. In Ihis analysis, it 
.should be mentioned that the aA’erage pj'oduction of ail the mature (6 to 10 
years') 365 day liegister of Merit records that liave ever lieeii completerl is 
556.50 pounds of fat.. 

Tlie second group consisted of 89 coaa's AA'itli fiA’e or more Eegister of Merit 
records but Avith lifetime totals exceeding 3,000 ]Aonnds of bntterfat. All 89 
COAVS had officially lested ilanghters. Tlie same two comparisons AA^ere made 
on this grou]> as Avitli the lir.st gron]>, namely, the average of the dams’ records 
was eompai'ed Avith the average of the daiiglitoi's’ ivcoi'Js and then the liighest 
n'cord of each dam aa'os com})ared AA'ith the liiglie.st records completed by tiie 
daugliters. The UA'erage of all the dams’ records Avas 622.27 pounds of fat 
and the aA^erage of all the records coni])]eted by the daughters Avas 612.07 
jiminds. When tlie liighest rei'ord completed by each dam AA’as selected and 
tliese high records averaged for the 89 dams, the result aa’hs 777.87 ])onnds of 
hnlierfat. Tliis figure was then compared Avitli the average of tlie highest 
ret'ords completed by all the tested danglilers Avliicb Avas found to be 647.13 
pounds of Inilterfat. It is obvious that the danghtei's of the coavs Avith life- 
time^ reetu'ds of over three-thousand pounds of bntterfat liaA'e exceeded the 
breed average considerably in jAroduction, Avhile the daughters of the cows 
Avith lifetime records totalling less than tliree-tliousaud pounds of bntterfat 
iuiA'e just equalled the average for the breed. 

It AA^as then ascertained that to October 1st, 1932, a total of 219 coaa's liad 
been tested just once for the Eegister of Merit and had completed a single 
record exceeding 740 pounds of bntterfat. l^o information is aAmilablc as to 
Avhy 1iies(‘ coavs Avero neA'er entered on test again. It may be that in some 
iu.stanees, the coaaas did not calve normally again, although it Avas ascertained 
that 115 or fifty-three per cent of these coaaas did calve immediately after the 
eompletion of their records and qualified for Class AA or Class AAA and in 
172 instance.s or seAurnty-nine per cent, eah’-es born after tlie conqiletion of 
tlie I’f'cord Avere registered from tliose coavs. There were 118 or fiftA’-four per 
cent of the 219 coavs with two or more registered progeny born alter the dam 
completed her high record. It seems ob\dons that in most instances these 
COAVS were owned by breeders avIio did not follow a continuous year after year 
testing program as AA'as the ease AAuth the owners of the preceding group of 
lifetime (diampions. This is indicated by the fact that only 88 of these coaa’s 
AA' ith one record exceeding 740 pounds of bntterfat have officially tested 
daughters. Tlie records of these 88 coaa's were averaged and the result Avas 
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The (.•iom'lcit.iofi foeffic*i('iits ,iii this iahle tlilfer just sii<i'h 1 !y lV(Uii tin* 
siiuilav ecmiparisoLs made on tjie cows with Heyislto' ot! Merit records. In 
most instances, the correlation coefficients are a little hipiier than si!(nvii in 
Table 1. This result was not unexpected For most Ilfnal. Te.st records are 
made on a lower level oi‘ production than E(‘gister of Merit records, widen 
naturally te,uds to reduce the variation from tJie individual records and liiis 
rednetion in Yariation may tend to increase the correlations. It wdl he 
observed that all «(f the eonrclations are exceptionally good and that the* 
liigiiest record eompleted shows a, remarkable correlation with the avera.gc 
of all five laetations. 

TJie results thus far have shown that tlie highest record conflicted l)y a 
cow is a good indication of her potential lifetime jirodnctioii, barring acaMdctit, 
disease, or otlier misfortnm'. However, in adtlition to indicating tiie eco- 
nomic worlli of a (^ow as a prodta-er in tlie hei'd, production records art' also 
used in the proving of sires and in c.sthuatiug a cow’s transmilling ahiliiy. 
The great lifetime protiiicing (tows witli a nnmbei- of ret'ords to their crt'dii 
and high lifetime jiroduction totals, have beeti proiitahle dairy aniniais hul 
it is im])ortant to learn their (toutrihut.iou to theii* ]U‘ogeny and dt'sccn.dants. 
Have they made any more contribution titan t-ows which havt; cojnph'fed tiuly 
one or hvo higli rettortis? It is nndonhtt'dly true that tlieia' arc ittslanct's 
of cows liavlng beeti injured physically, due to ovt'i* feeding wliih* making a 
record, and it is also true that some of the cows wliieh have comfileted exet'})-- 
tionally lii.gli records Iiave not hetni tested again, Consequentiy, in sticit 
instances, these cows are credited willi only one record. In rnosi cast's, 
nothing is known as to why these cows were not tested again and not given 
the opportunity to see what they might have done during an entire lifetime. 
Sometimes, sneh cows have been held up to ridicule as Iiaving madt' no con- 
tribntioii at all to the breed, while other cows that have not been able 1 <) 
produce nearly as mindi in a single lactation, but wiiicli having been tt'stt'd 
year a.fter year and amassing fair liftdime 3 deld.s, have been pointed fii with 
pride. 

It seemed worth while to stud^' the transmitting ability of the iift'time 
production champions and also the transmitting ahilit.v of cows whit-h .for 
some reaso.ii had onlj' been tested oma^ but winch had ('onpilett'd an ext'cp- 
tionaliy liigh 3 -ield. In the Jersey breed, there are 17() t.'ows that have t'om- 
pleted five or more 305 or 365 day liegistcr of Merit rec'ords and which also 
.have at least one offlcialbv tested da.ugtiter. This group was divided into two 
divisions. The first division of 87 cows with five or more records had lifetime 
productions of less than tliree-thoiisand pounds of bntterfat. Two compari- 
sons were made on this group. First, the lifetinnt production was divitled 
bj’ the number of lactations g’iidng the average yield fo.r each record. This 
average yield for the records completed bj' each cow was then compared with 
the average, jields of the daughters’ records. The average of all the records 
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eorapleted by eaeli dam was 485.51 pounds of fat and the averag'e of all th(‘ 
daughters’ records was found to be 558.26 pounds of fat. In the second com- 
parison, the highest record completed by each of tlie dams was compared 
■with the highest record completed by the daughters. When the highest 
record of each dam was selected and the average obtaiiied for the 87 cows, 
it was found to be 590.52 pounds of fat. The higliest records of the daughters 
when avei'ag'ed was found to be 583,81 pounds of fat. In this analysis, it 
should be mentioned that the average production of all the mature (6 to It) 
yeans) 365 day Register of Merit records that have ever been completed is 
556.50 pounds of fat., 

The second group consisted of 89 cows with five or more Register of Merit 
records but with lifetime totals exceeding 3,000 pounds of bntterfat. All 80 
cows had officially tested daughters. The same two comparisons were made 
on this group as with the first group, namely, the average of the dams’ records 
was compared with tlie average of the daughters’ records and then the highest 
re(.mi’d of each dam was eonipared with the liigliest records completed by the 
daughters.. "Tlie average, of all the dams’ records was ,622.27 pounds of fat 
and the average of all the records completed by the daughters was 612.07 
pounds. When tlie highest record completed by each dam -was selected and 
these high recoirls averaged for the 89 dams, tlie re.sult was 777,87 pounds of 
hutterfat. This figure was then compared with the average of the highest 
records completed by all the tested daiighter.s which ■\vas found to be 647.13 
Xiouuds of bntterfat. It is olivious that the daughters of the cows with life- 
time records of over tliree-thousaud pounds of buttei’fat have exceeded the 
breed average considerably in production, while the daughters of the cows 
with lifetime records totalling less than three-thousand pounds of butterfa.t 
iiavc just equalled, the average for the breed. 

It was tiseii ascertained that to October 1st, 1932, a total of 219 cows had 
bceu ti'stctl just once for the Register of Merit auil had comi.dcted a single 
rcford exceeding 740 pounds of bntterfat. l^hi information is available as to 
why these eows were never entered ou test again. It may be that in some 
iiistam-es, the cows did imt caha? normally again, altliough it was ascertained 
that .115 or fifty-three ]ier of thesf* eows did calve imuiediatoly after tiu^ 
completion of tlieir records and cpuilified .for Class A A or Class .,VAA and in 
172 instances or seventy-nine per cent, calves born after the completion of 
lla^ record were iM^gisteri^d from these cows. There were 118 or fifty-four per 
cent of tlie 219 cows w.itli. two or more registered i)rogen 3 ''' boim after the dam 
com}')lcted her iiigli record. It seems obvious that in most instam'es these 
t!uws were owned by breeders who did not follow a continuous year after year 
testing program as was the ease with the owners of the preceding group of 
lifetime champions. This is indicated by the fact that only 88 o.f these cows 
with one record exceeding 740 pounds of bntterfat have officially tested 
daughters. The records of these 88 cows were averaged and the result was 
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and Iiaving tested daughters 


Of principal interest is the fact that the daughters of these cows with, 
only one high record show a slightly higher yield than do the daughters of 
the cows with lifetime records exceeding tliree-thousaud pounds of butterfat. 
Apjparently the daughters of the cows that have completed only one ext;raordi- 
narilj!' high record have themselves produced as well or l;ietter tiuiii have the 
daughters of the cows which during- their lifetimes have produced more than 
three-thousand pounds of butterfat. 

Previous work by iiuiuerous iiivestigators has siiown Hiut llu* curi-riiitioii 
-existing between a dam’s record and the daugliter’s recoial is rclali\-ely low. 
Correlation coefficients between dam and daughter records as published ijr 
Coweii (1), Turner (2), CTlftbrd a Turner (3), and Smilh. 8coj.t and 
Fowler (4), range between -f- 0.259 and +0.42. The following two tnbb'S 
illustrate the relationship existing first, between tlic average records of ihe 
dams with the average of their daughter.s’ records and second, bel.wcen the 
higliest record of eacdi dam and the liighest records of her daughters. 

In bolh of the preceding tables the relationship seems to be about the same 
iind while tliere is some correlation existing between the records of the dams 
and the records of the daughters, the variation, in the yield of each oTuiin of 
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duiitiiilers, as <Inos the avovaae oi: a scries of reeonls completed chiriug aa 
ciitirc jifetimc, 

All item of intoi'est in this eomieetioii is that llie lh7 cows' witii five u)' more 
Kepsicr of Mej’Ifc i-eeovds liavc an averag’e of 6.05 registered progeny per 
cuw% to dale. The 219 cotvs tvitli only one high '.Register of Merit record 
]}a,ve an average of 4.70 registered xn’ogeiiy each, to date. . It is reali;ccd that 
in liotli i-ases, these averages of progeny are not eoniplete for iji iiiaiiy instances 
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calves are still being registered fi’oin tliese cows aiui ai.so very male 

calves are not registered. In addition, in a niiinber of eases, calves ha ve 

died before being’ recorded. 

As a supplement to the data already presented, a study was iiiadt^ of the. 
first calf heifers of the breed which had completed exceptional !>’ Idnii rcv**>rds. 
Prior to 1933, a total of 318 heifers starting test at two ycairs nine nmndis, ur 
tmder, have eompleted a Register of Merit record in exee.ss of 6(i0 I'uHinds ,.r 
biitterfat. Of these 318 high record first calf heifers, 172 completed si-enj.y 
records and 70 have (?.ompleted three or more records. The fii’st ami scroud 
rcH;i)rds were coiii])ared and liic enrj'chd ion coeiiieicnt was lonrid tu iu> 
-- .55 ± .036. This eorreiation while goo<l is soniewlial lower than tiu* 
lations belAveen the first and sceond recortls >,hown in Table 1 and 'rabh- li. 
\Vhen the records were eompnted to maimity, the first rctamds of the 17^1 
cows averaged 890 iionnds of fal and the second j’tvords averfiaed 83.') [mn.uls 
of fat. It was then delei-mined that 127 of these high laa-orti tir."st calf heiftM’s 
liave tested ju’ugeiiy. The roeords of the eows and the I’ccords of theje 
progeny were converted to a mature yearly basis. Wlnm the highest rei-ord 
of.eaeJi cow was compared willi the highest record of the daiighlers fm* ihe 
entire group, the correlation coefficient was found to he -i 0.30 d- .055. ’I’bis 
correlation is in agreement with the previous correlations between tim liinimst 
re<‘<)rd of the lifetime clams and dangiitors and tJie averag-e records of tin' lift*, 
time dams and daughters. The following table also helps illustrate the Ciia- 
tioiiship existing between the highest records of these cows comparial with 
the highe.st records of their tested daughters, 

TABLE® 

Coiuparif^cin of hitihent records of {high yielding) heiferx tcith kighc.sl rtenrd.'i 
of ilieir tested ditnghlers 
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'^,'1 1 
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I'uclev son Ihs. 

h ■' '8 

7sl: 

til Hi 

Totals 

1C7 

(S9II 

71 A 


Twenty-eight of th(\se high re<a>i’d heifers were the ilams of '‘fest{‘d” 
bulls. The records of the twamly-eight <Lanis averaged 957 pounds of fat ami 
the records of tlie daughters of the twenty-eight soiis avtn-aged 63<i ]>ounds' 
of fat. In the preceding group of cowvs^whh five or more records, nimneen 
were the dams of '‘tested” sons. The highest records of the dains averaged 
864 pounds of fal and the sons’ daughters’ records averaged 62V p<}ini(m of 
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fat. Tile 317 high, record first calf heifers have an average of 4.37 registered 
prog'e3,iy eacli, to date, which is slightly less than the two preceding groups 


studied. 


SUMMARY 


In siu:imiarizmg’ the results of both plnises of the iiu.'cst jg'ati(ni. it. seems 
apparent that given the opportunity and harring illmsss ur injury, a eow 
capable of eorapletiiig one good record slioiild be able to complete a number 
of lactations with good yields and thus' fiiiisii a lifetinu' witli a ci-edilablc 
total prodiietion. This is not in any sense an argument against continuous 
year after year testing. Gontiniioiis testing is needed to prove bulls at the 
earliest possible age. Several records are often neechal on many cows to 
secure one complete lactation in wliicli everything iiiclnding lietilth, feeding 
and nianagement, and climatic conditions are fairly norma!. Eec-ords made 
following abortions, attacks of bloat, milk fever and mastitis infection, do 
not give a true j)ieture of a cow’s ability at all. Nhthcj- are the records 
made in some sections of the drouth area during recent y(':irs, a fair nieosnre 
of a cow’s actiial ability. Purthermore, only by conlinuoiis testing can a 
bi’iM'dcr tell definitely when a cotv has ceased to be a profitable. inend)er of 
t he herd. 

liet'aiise of the necessity to assay the t.ra;,n.smittiug ability of bulls at the 
youngest possible age, it is impractical to compare lifetime recfsrds of dangh- 
icrs with the lifetime records of their dams. If tve compari' the average of 
stu-eral records on the dams with the first lactation records completed by the 
daughters, the results may be misleading. In selecting’ bulls, if the practice 
of comparing the highest record of the daughter with t lie highest record of 
the dam is used, no allowiince is then made for the probability that the daugh- 
ters will h(‘tl(‘r their early records in later life and this metliod should imp.i^.ive 
the eliam.'c tif a breeder being correct in selecting proved sires. In oi.lier 
word.s, an ailditiomil safeguard is furnished by insisting that the dnnghU'rs 
of a bull in one oi' Iwo trials prodnea? as well or better than their dams wet-f^ 
able to (lo in jMudiajos five or six trials. 

If a cow has ('omiileted one record of 600 or 700 jionnds of biitlerfat, slie 
(fhviousiy jiosst'ssed the inheritance to prodiu'e that amount in a laclalion, 
unhampered by illness, pool’ nianagement, or droutii conditions ami coiise- 
(pientl\- it seems that one record, and preferably the highest laa.'ord, is suitabh^ 
for evaluating the sire’s ability and in trying to measure the cow’s transmit- 
ting abilit\-. breeding operations w'ill be seriously handicaxijied. if breeders 
are foreed to -wait until cows have finished a series of four or five or more 
records, in order to obtain wmrth while information as to the sire’s ability or 
tlie cowl’s own possible transmitting ability. 

It also seems apparent from the data presented, that neither the highest 
record nor the a.vcrage of several records gives a great deal of inforination 
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eoncerning' tiie eow''s traiisiriitting ability as measoiT-d Ity ‘''‘'a't'K-o x-p 
witli the claiig’hter’s procliietioii. To atteinpt to iiie;Hiir<* Ibis. aodOH.ii. ' 
information is essential, siieh as the records of a cowss si'^ters .‘iiul the 
of her daughters. In a previous paper by the author pi). ii was .-Miu-h'u. -1 
that the record of a, cow together with the records of her daimhte!*'- auti ir'" 
records of her sisters did give a fair estimate eoneeriuiig her 'm j 

ability. 

Lifetime produetions are largely iiifhieneed by longevity, '(ppi-'r* innt) . 
and perhaps to a certain extent, good fortune. Little if asiy duia Imv--* heto! 
piiblished concerning' the inlieritance of longevity. UniurLuiateix I'c- 
often not determined by nature. A high percentage of cows cuiletl from i lie 
herds are removed due to disease infection. Is there any reason to believti 
that a cow, descending from a line of long-lived ancestors, is more itmiuirie 
to mastitis, Bangs’ infection, etc., than is the daiigliter of a eow li\'iug oidj* 
long enough to complete one or two lactations f Udder [ittaciiment is also 
another factor’ affecting the lengtli of time cows remain in lierds aiul. l\ may 
be that some cows with a high inherited producing abi.'Htv'' hiivc not inluu'ltcd. 
a, sufficiently strong udder attaelimeiit, to keep the udder from bi'calviug away 
and becoming pendulous. However, feeding and management may also be 
partly responsible for udder troubles. The inlieritanee of higli ntilk. pi'O- 
ducing ability, longevity, breeding efficiency, disease resistance and slrengtli 
of udder attaelimeiits, all contribute to the end product of pi'ofitable lifetime 
production. Yet, it seems tliat these are separate problems in tlieuMelves 
and the. selection of the highest record of an animal is the best index as to 
that animal’s actual inherited production capacity iiiider iiornial conditions. 
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, FEED FLAVORS IN MILK AN!) MILK PRODUCTS 

C. J. EABGOGIv 

Marlcct-Milk Speekikist, Bureau of Dairy Industry, United States Department 

of Agriculture 

Tlie procliicer- of is always confronted with the problem of pre- 
venting sour milk. With the increased eoiisiuiiptioii of milk and milk 
products lias come tl:ie demand that milk not only be sweet but that itdiavt' 
3: pleasing' lia,vor. M'ilk eontainiiig an abnormal flavor is rejected by dealei's 
and consiniiei's. Dairyiiieii ai’e giving considerable attention to tlie preven- 
tion of losses due to sour indlv. They too rarely recognize, however, tliat 
the i)roduci.ioti of milk coiitaiiiiiig objectionable flavors not due to soiiriiig 
is causing an iiiniiial loss probably grtuiter than tliat from sour milk, 

Tire fact that tlie feed consiiiiied by the cow may be a contributing cause 
of abnormal flaxairs in milk has long been recognized.. As early as 1821' 
William Harley (1) described a, met,liod for “ preveiit,ing milk from tasting 
of turniiis.'’ He a, Iso observed, “It is chiefly common turnips and cabbages 
that g,ive1,,ih,e strong taste to milk and butter.” ,l\Iauy other early references 
are available dealing with tlie effeet of feeds on the qimlity of milk. Almost 
wi.tliout^ex(3eption, in these early studies, quality was based on the eliemical 
constituents of tlie inilk. The effect of feeds on the flavor of milk was over- 
kioktal, or, if noted, dismissed with a seiitenee or two. 

Altlioi'igli some work \A’’as reported prior to that reported bj^ Gamble 
and Kelly (2),, apparently it was the systematic study by the latter inves- 
tigators on tlie effect of silage on the flavor and odor of milk that , initiated 
recent interest in the subject. , They reported a wide variation among 
individual iiormal cows in the fluAuir and odor of the milk produced. Gov's 
receiving’ f;lie same feed and care prodiuied milk that ranged in flavor from 
jileasing to olijeetioiialile. Roadliouse, Regan, and Alead (3) confirmed the 
!‘a(‘1 iliat fliert' is a, nmrked difference in the flavor of inilk of individual 
animals aiul later Roadhouse and Koestler (4) reported on the causes of 
I liesi' variaf ions in the flavor of milk from individual cows. 

ki;ni)]jir- and hWly (2.) sliowed that in feeding cni'ii sibige before niilking, 
when as liiile a.s 10 porncls was given at a i'eediiig, tin; milk took on, through 
llu' liody of (ia.' oow, a faint feed flavor and odor. As the quantity was 
iucreastHl iu 30 |tonnds at a feeding, the degree of silage flavor and odor was 
likewise inereased. This confirmed the work of Kniscly (5), who reports 
ihal. milk from coavs fed corn silage has a more pronouneed udor than milk 
from coAvs foil hay. King (G) also stated “It aauis demonstrated heyund 

for piiPljratioii .Tulv ao, IftOS. 

Editor's Xoie: This is tlie tirst of a .seric.s of rovieivs by I’reogiiized iuitliovities mi 
subjects of iiifui-i.'.st to tbo ’13:1 iry Industry. 
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(jiiestion that when sllag’e is fed a short time before inilkijiji’, a sweet ish odor 
is imparted to milk. ” 

Gamble and Kell.y (2) showed further that ’v\'heii as little as tin iBionds ot 
eorn silage was fed daily, in two feedings iinniediately after milking, the milk 
showecia slight feed flavor and odor; and that when more than 4ft irnimls was 
fed, the milk carried a sliglit silage flavor and odor eonti!iuuu^.l>'. ihmry 
and Morrison (7) report that as the silage-feeding period jtroui'o^si-d Iso 
effect of the silage beeanie less and less apparent in tlie milk. Gamlih:' jimi 
Kelly (2) showed that this applied, however, only when less than iio pounds 
■was fed per cow per day ; it was shown that when ovei‘ 40 pj:»unds was eoii- 
suined, the s^veetisli feed flavor could ahvays be detected. From their 
■work with corn silage they concluded that: (1) 'When silage is fed 1 
hour before milking its taint is discernible in tlie milk, (2) Not over Id to 
25 pomids of corn silage can be fed twice daily after iiii Iking wiliiout 
imparting a discernible flavor and odor to the milk. (3) 8ilage .slioiild be 
fed immediately after milicing. 

In experiments ■with alfalfa, sweetelover, and soybean silages kbutiltlc and 
Kelly (2) sln.nved that legume silages should also be fed only after milking 
and then in quantities of not more than 15 pounds to a feed t-.viei* daily if 
milk reasonably free from feed taints is to ]>e oblained. lu regaril tn s.nw- 
bean silage, Woll and Humphrey (8) stated tliat .satisfacOorv dairy prixlmus 
could not be made when cows were fed this silage, and Woodward and Mk*- 
Nulty (9) reported that silage made from clover, ■while palalahlc*, has an 
objeetionahle odor necessitating care in feeding to avoid tainting tlie milk. 

Russell (10) states: “As milk is exposed during the milking prt)cess. and 
^^ery often after its withdrawal to an atmosphere that is liable to contain odors 
of an undesirable charaeter, it is not surprising to note liiat it may thus con- 
tract flavors by direct absorption.” Ritland (11) expressed the o])inion 
that the flavor noted in milk of cows fed turnips is due entirely In the ;d)sorp- 
t ion by the milk of volatile ingredients of the lurnifts. Fai'ringron (12) 
says, “It 1ms repeatedly been proved that silage can lie fed io dairy cows 
without tainting the milk, butter or cream, in the .slightest, but unless 
certain precautions are taken to iirevent this, the cream ur butler may be 
so taiiited with silage smell that many cu.stomers will refuse to use it. I'bc 
success of feeding silage depends almost entiri'ly upon the disposition of ih{‘ 
man feeding it, to constantly keep tlie air in the stable free froju silauo 
.smell.” 

As a result of trials in wdiieli silage was sin-ead on the floor nmlerneatii 
two cows in a stable with the doors and windows tightly closed, thereby 
exaggerating barn-air saturation, Gamble and Kelly (2) sIiowihI that silaue- 
tainted barn air may have some effect on the flavor and oilor of milk nndm- 
such extreme eouditions, but concluded that the effect would b<‘ rclati\^ely 
small under average conditions. 
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They further showed that careful and prompt aeration of the warm milk 
will remove silage flavors and odors permanently, if the milk was ouIa^ sJightly 
tainted, and will reduce the degree of the silage flavors and odors if the' 
taint was more pronounced. This is in agreement with Marshal! (13), who 
stated, “Odors and taints resulting from aromatie foods, pliysiu’logi<';d 
processes, and disease proee.sses may be greatly reduced permanently, ■ ’ by 
aeration. 

Other facts hrougiit out by Gamble and Kelly (2) were: (1) Feeding 
moderate quantities of corn silage after milking and prompt aeration of the 
milk may in some ease.s actually improve the flavor of milk that would othc!-- 
wise have a flat or insipid taste. (2) AYhile silage odors in the barn air liave 
only a sliglit effect o:n the flavor and odor of milk, it is best to pro^nile. ade- 
quate ventilation and to prae.tiee other sanitary measures to insure the finest 
possible flavors. (3) The feeding of badly decomposed or moldy silage im- 
parts undesirable flavors to milk. (4) Cream from silage-iaiuted milk 
possesses and retains silage flavors and odors to a greater extent than the 
milk from whieh it is taken. (5) Condensed milk made from silage-tainted 
milk lias a less perceptible silage flavor and odor than the milk i‘roni whieh 
it is made. 

Babcock (14--18) eonfirrned the work of Gamble and Ivelh' (2) in that 
he found: Peed fhivors are more proiioiineed in the cream than in the inilk 
from which the cream is taken. Proper aeration reduces strong off flavors 
and odors in milk caused by feeding highly flavored feeds, and some of tlie 
slight off flavors and odors may he eliminated. Even highly flavored feeds 
may be fed immediately after milking without seriously affeetiug the flavor 
of the milk produced at the next milking. 

He showed that when fed to dairy cows 1 hour before milking, green 
alfalfa, cabbage, turnips, rape, and kale seriously affect the flavor and odor 
of milk. Green rye, green cowpeas, potatoes, dried beet pulp, and ('arrots 
affect milk only to a slight degree. Green corn, green oats and peas, green 
sinheans, {)nmpk.ins. and sugar beets have practically no effect on the flavor 
and odor itf milk. When dairy cows were fed 1 hour before milking time 
and eousunied In pounds twice daily of those feeds that were found to affect 
.soriously I he tlavor of milk, ob|ectionable flavors and odors were ]irt)dnced in 
1 lie milk. 1 lUM-easing the consumption of these feeds to 30 ijoumls twice daily 
greatly increased the intensity of the abnormal flavors and odors. When 
these feeds were fed in quantities up to 30 pounds twice daily immediately 
after milking, they had practically iio effect on the flavor and odor of the 
milk iiroduced at th(‘ next milking. In fact, in the case of green alfalfa, it 
was shown that changing the time of feeding from 1 hour before milking to 
3 hours before milking, decreased the- intensity of the abnormal flavor, and 
feeding 5 hours before milking practically eliminated it. On the other hand, 
large quantities of feeds like cabbage and turnips, even though fed imiuedi- 
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aielyaftu?r iruiy at tlf' liavor nl iIh* iiutk 

at the next iiiilkiiig. These taints, howevej'. are >hu’!it asiht A'.ntlti -.eltliu , 
be noticed by the average consumer. Feeds thui bad ntdy a sigii*! r !' ‘ ' 
fed before milking had no detriiiieiitai etfeet wlnt; LVd after nnlkm-. 

In order to show more eoiielusively that feed tineors (U'ier ioiu mainv-" 
through the bodj'" of the cow and to determiise ilii* liiiu rc(iuo‘"d. lor 
to enter the milk, Babcock (19) condiieted fei'diim ex|»eriiiieiit*- 'udi f. 

This work showed that garlic flavor and odor can tlebcied in 1 b<- lio-k \s >m‘:i 
the milk samifles are taken 1 iiiiiiiite after garMc is fed.. Tlie ihlriihil.e ui tte 
garlic flaAnr increases a.s the time intervai betw(‘(‘i' rctaliiiu’ the garbr uin} i.ek- 
ing liie milk samples iiimvases, irail! al JO niinuh-N a Iduii Oi-gTee nj' ire.-iro^ 
Is rcaelied. Gailie liavor is nreseni lo a very dijeei i>>!iah!t’ demo's* n; 
from cm.vs iha1 have t-ousiniicd one-hjili' ixasud (d‘ garli'' 1 iieiir- lirf.i'r niot,- 
iiig, hlilk dsnsvii 7 jioiu'.s afler ihe rmisiune nue-lKdr poH.iu <;!' 

is joracucally J’ree I'rum garlic haver. (Strong mu'iie flavor i^c roimd so andk 
drawn 2 minutes afler llte (‘ows inhale garlic odor foi' K' miunics mid 
tically disappears in 90 uiinnles after sncii iidialation. < iarlic othir F n-adjlv 
percch'ed iii sam])les of blood firawn ilU minutes afler ilie I'uws arc i'cd 2 
pounds of garlic tojrs ujuI strong garlic oilor is ])i‘c.smit in the hlmul dra vu 4d 
minutes after such feeding, indicating ihai ilie flawu* is transmitted hy ilm 
blood to the udder. 

Hi.s work with bitteiuveed (21)) further eonfirmeti Ihe fact that lljncr.s 
enter milk mainly through tlie body of the eow. This weed is fref|uen11y 
found in southern pastures and, although u is practically odorless, it imparts 
its flavor to the milk "when the cow.s eat it. Yflork tvith this weed also sln-v.-cd 
it to be an exception to the usual ride ‘‘iliat feed flavors are more pronminced 
in cream than in the milk from which the cream is taken,"' Ihe llavur prculuced 
by bitterweed being more pronounced in skim milk than in u’liolc milk and 
liiucli less 'prononuced in the cream t ban in the skim jailk. 1 1 furtlier shewed 
that tlicre also may lie cxcephions to the rule dial “feed flavors am mu ita- 
parted to milk except for a few homN afum iceding."’ When coavs rMnsuna- 
1(1 ])onuds of Inltciwccd. tie' tiavor is [u’esi'id in die lailik [irn.-nieed 21 iion'"-- 
ialer, but milk produced 27 Iiuurs later is piaetically Bam' fruui a hincr flavtic. 

Babcock t2-l-) summarizes his wo!-k by siatifig: ".Ib-t-ptu- ntci hnsis :*!' fi'.-d- 
itig are essential to tla-. production of jialatablc milk, .hi uiosi r;m.-s n-efli fla- 
vors ni'e not inp'jartcd 'io milk exce])i lor a few hc-iirs adcr f('-cding. For led'' 
reason dairy cows .sho'uld be giv(')i highly 'flavored i'eeds immcddalely aficr 
milking, never just before. AVheii consumed in larg<‘ quauiitics, jV«-ds such 
as cabbage, which has an unusually stimug flavor and odoj*, o.-i-asionally 
atfect the quality of milk for 12 hours after feeding; but the Intensity of the 
flavor has usually decreased to such aii extent that it would mh he noiii'.ed by 
the. average consumer.” He further states; ‘ '’Proper aeration and i-ouJing 
reduce strong feed flav'ors and odors and sommime.s eliminate sfi'dn fl.-iv.uv 
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ond oiloi'S. TiuTei'oi’e, \\iieii tlie ]‘)raetice oC feeding’ inimedialely after 
itiitkiiig’ is i'oHowed by propei* aeration of tlic milk, most Idgiily flaYOi’erl 
feeds Vv'ili nsd make the milk unpalatable.” 

yoaie ot* tiie feeds studied by Babcock (14-18) are mentioned in earlier 
iib-ratnre. Yaiidcrthoydonck (22) rei)orts a case in wlii(?li the cause of a 
i>iiter llavor in milk was ioealed in the feeding of Swedish turnips -wliich had 
beeii n-ashed in foul ditch water. Dammann (26) saj’s “Bitterness in milk 
is often due to reedstnffs siicli as oat sti’aw, linaiip roots, cabbage, ra]>eseed 
cake, wurmwood.'*' Dean (2-1) reports feeding eows Specks (41 pounds) of 
turnips per day with, the vesidt that a slight taint w’as noted in the milk. 
"When 4 peeks (dr) pounds) were fed, the milk had a decided task' of turnips. 
Basteui’izat ion and add<al starter pivur-nted this taste from being earried to 
til!' bid t.cr. lie also rejiort ed that the, flavor of huttei’ was sliablly better from 
mixed feed than from silage feed. Lindsey, Holland, and Smith (2d) report 
(hat the feeding of dried distillers’ grains or brewers’ dried grain in (pian- 
titi('s of from 3 to 4 pounds ])ei’ eow ])cr day did not afreet the flavor of tbe 
milk, and rc'garding the feeding of beet pnlp Reece (26) reports that tbe milk 
showe<l no nncommoji flavor ot any kind wdien 10 pounds per head p>or day 
of the best pulp sliei's were being fed to cows at 4 hu]>ovtant Engdish agi’icul- 
tairal colleges. 

Tlie results obtained by (Iambic and Kelly (2) and by Babcock (14-21) 
have been confirmed and ('xtended by otber investigators. Davies (27) 
reported that the feeding of dried beet pulp sometimes causes a fishy or off- 
tiavor in milk. Heniug and Dahlberg (28) found no abnormal flavors due 
to feeding mangels or dried beet pulp and at the same time concluded that 
these feeds in no way prevented or increased the snsceplihility of milk to the 
do-sadopment of oxidized fiavcn’. 

Roa<lhouse and Henderson (26) state that “full rations of alfalfa hay, 
gn'eu (dfalfa. clover hay, or eoru silage fed 1 to 2 hours before milking pro- 
duced strong, inidesirahle feed flavors and odors. .As the interval lietw'cen 
fiM'diug and milking imn’i'ased. the inlensily of the b'od flavors decreased. 
AVio'ii Ibi'st' fi'f'ds wi'it' witliht'ld during the h-honr inlei’val before milkine', 
olpeidionable feed flavors and odors were ('iiminated.” Those authors also 
found that wiu'u green harbw, wild oats. Ibxiail, ami fiiaree wei’e fed to cows 2 
hours before milking, in quantities recjuired for satisfactory nutrition ami as a 
^ol(' source of I'oug'hage, undesirable feed flavors varying from slight to sfrpflg 
imparted to the milk in every inslaiiee. Tame oat hay gave only nVight 
a n or- flavor in m Ilk when 8 to 9 pounds was fed to cows 2 hours before milking. 
AVlu'ii fed in a mixture with 7 pounds of alfalfa bay, it did not rngdify the 
intensity of the alfalfa flavor. Improperly cured hay having a mnisty odor 
transmitted a musty flavor to milk. 

Siudying’ the concentrates, these same investigators staAe “The usual 
!*oiiecmtralt' feeds— rolh'd barley, coconut meal, soybean -meal, cottonseed 
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mealj wlieat. bran, and dried beet pulp — wbeii fed 1 or 2 hours before iiiilkiu,s:. 
ill quantities used by the average commercial dairyman, did not give milk’ 
sufficient flavor to make it undesirable to the average consumer. Rollcfl baric;*,’ 
and beet, pulp, however, fed alone in 5-pound cpiaiitities or mortc 1. anil 
2 liGurs before milking, gave tutlier a detectable flavor or after-’llavor ; but ihc'' 
judges believed that these would not be noticed in cold milk by the awraao 
consumer. Wheat bran seemed to improve the flavor of the milk Avlitut b-ti 
in 5| to 7 pound quantities 1 hour before milking. It gave ’more flavor lo I h*- 
milk than was present in the control samples, and the flavor ’was reim-r'c'd 
pleasing. ” 

In a study to determine the rate at which the juice of tlie alfaifa p,laiit 
made its appearan.ce as a feed flavor in the milk, Roadliouse arid Heiiders!.»i! 
(30) eoindiided; ‘‘Feed flavor appears in milk 20 minutes after the ingestion 
of flavor-producing' ’.materials in liquid form. The most proiirtiinced feed 
flavor was prese,iit in the milk drawn 45 to 60 .minute.s a,fter drenching. ’’ 

These same investigators (Roadhouse and iieinier^on) (31' iim! 

when cows -were fed alfalfa hay as roughage imme<ila1'.-iy after mili;!!)'.; ■■i- 
'were given access to alfalfa pasture both day and night i'ea* ’iiie- ,ail ice iui-nv;d 
between milkings, they did not consume suffieicmt feed duiing the last 5 'ii<‘urs 
before milking to s(‘!‘ionsly alfeid liu^ ’ilavor of the nnik. NVlmi* lhe'> .‘.'''r'’ 
given ae.t'css 1(» Ihe pasliu’e only, duriiig ihe interval !ie1v.veu iihirnSi!-.,:’ auil 
evening milkings, they consumed suflicieiii ’feed d’uriiig lie* ri-Jeair intervad 
before milkhig In caune an obji'ctioiiable feed flavor in the milk. 1 iider lisesc- 
eondili(n!s iliey recommend tbai the cows be rtnioved from Hie ])asiirre 1 oj- 5 
hou’rs before milking if feed fiavtu* in milk is to lie enlitvly avuide-d. 'i'leo' 
also recommend that if largt' anuumis oh’ cr>rn silage ars' used in iiip ra.tiuii i; 
be fed a fter milking. 

Lucas (32) stated ‘‘Alfalfa hay givt's lo milk a rather pi'onounefd ilavur 
but it is objected tt) only by a very few pr-oj’ih‘." W'eaver, Kn.liirnae,. ;nid 
Fonts (33) ('OiieliuhaL from tb.eir work wills ;i!ialf;i Insy that : “Alialt'a isa.e 
fed less Hum four hours Itsd'orv nsilkijig luis ;) pronouiseed effein ‘<u milk ll;r\’e.s‘. 
’ir-iiis (‘ffev't is obsei’vsal even whess llse iiiP-rwii betuuess feedisie .and milking 
is only oue-luilf hour. The Iwu-houi' intes’vssl i-anses the !iio>i senjuus flav'o* 
in tlie milk. If the luiy is fed as long as four Imurs befoi'e niilkimr i in> sl:s\.n‘ 
is entirely eliminated with some eows. Witii othm' eovos it is so reduced as to 
bo’* scarcely disceimibie. Aei-aiion of Hie milk j-eTnovt's .some of liie flavor but 
doe, s' not entirely eliminate it. (‘ooling seems to be ineffective and the effei'r 
of alfijlfa hay is far more smaous thati Hiat of darso silage." 

The Hitipovfcant part which feeds jflay in the fia’vor oj' milk has be*efi 
further exemplified by Weaver, Pouts, and .kietliiliard {34h 3\'U‘,-e invr-sH- 

gators have shown that feed flavors are the most prc-valcnt of ihc' nnioei'uus 
flavor defects (.eneountered in milk. 



FWOD PLAV(^RF TX MILK AND IMILK PRODUCTS 


SUMMARY 

The investigators on the eiTect of feeds on the flavor and odor of milk have 
shown that, : 

]\I.cU!r feeds impart their flavor to milk, tlie intensity of the imparted 
flavor depending upon the eharaider of tlie feed, (piantity cousiniied, and the 
time the feed is eonsmneil in relation to the time of milking. 

Feed flavors enter milk mainly through the body of the cow and in most 
eases 1he,se flavors are not imparted to milk except for a few hours after 
feeding. 

Strong feed flavors are reduced in intensity and slight flavors may be 
eliminated by proper aeration. 

Highly flavored feeds should be fed immediately after, never just before, 
inilking, 
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American Dairy Science Association Arnionncements 


HUBERT EVERETT VAN NORMAN 


ilnhi'vi: ETcrel't ''t 


January 30, 1S72-Jttl-y 28, 1938 

'JanNorniaii. a professor of Dairy Iliisbutidry and a 


l.'roaiii'H'iit in r-dncatiunaJ and industrial institutions, died in Giii- 

la-jpo, Illinois, oii oitly 28, 1038. 

nnni vdio Lave .startsal their eai'cevs in the classroom and held promi- 
nent eYC'eidive positiems ui eductilionjil institutions have been able to devote 
as nnicli time- to ieiuhn'ship in the dairy industry. He was reared on a dairy 
fariu aiid with that baekua-oniid he h;id tlie interests of the dairy fanner at 
lieart. Diirin.^' the years lie was ronnec.ted with edncatJoiial work, lie would 
turn isside Ids e(ii!(‘yiat(' dutii'S jit iiiiy lime to speak to dairy gatherings or 
aiteiul daily indnstiy nn'etings in wliiirh. lie always took a prominent part. 
ilt‘ i\;is ;i elear. iu-spiriug speaker. Tin’s quality and his broad experience in 
the dairy indust.ry led to the eoniinuai demand for his services by dairy 
nrganii'^ations. Tie onee rmaarked that, his greatest ability seemed to ho as 
a speaker and a .starlm* u!' new (nderjn'ise.s. 

•Dr. '\hun\nrman was born at Ti!!sotilmrg, Canada, and came to tlie United 
Slates in ILHd. He was graduated frnm the Michigan Agrieiiltural College 
in l.S:i7 and served as a.s,sistant bid !(‘rinal:ei- dnring his college course. After 
g.rad.ua1ion lie accepted, a position at Purdue University as farm superin- 
tendent ami iustrneior in dair\ ing and was advanced to Chief of the dairy 
i iepa ■•tinent in 1902. whifii position lie liehl for four years. While at Piirdne, 
lie served. f‘)r seven years: ns Heeretary of the Indiana Dairy Association. In 
inii.l he became Professor nf Dairy Hnsliandry at the Pennsylvania State 
Uohege and was Head oi! tiie Department nnt.ii 1,913 when he resigned to 
nieeept a ])osition with, tlie Ilniversit.y of California as Professoi- of Dairy 
iraiRimmient, Viee-di rector of tlie Agricull oral Experiment Station and Dean 
of iiie I'niversity h’arm Soiio'.tl. 

W'hlh* at ,Pe!insyl'>'auia state College, Dr. VanNorinaii was active in ini- 
]nnviHg iiie Collegi' in.sl I'ucd iuii ami was the author of the text book ‘'Firs’ii, 
Lessons in Dairying. •’ Dni'ing tiiesc* years he took a prominent part in slpdfr-, a 
and. national dairy association affairs and served as President of the P[ iPaf 
sylvarna Dairy Tbdon, si'eretai’y of the Agricultural Federation of Pf^ed 
\-aula and Vice-President of tlie National Dairy Show in 1907-S, f 

scereiary and manager ol; the National ’Dairy Show for two years.. 


presiumit ill 1911, wliieh honor he held until 1922. While prr^ 

National Dairy Sliorv. Dr. A'anNornian contributed imich 
lairyiug and tlie dairy industry. His speaking ability , 

"1 • 1 jtv,. : I.'...,— j. 1. 1, ..fl J.T, ■ 'k.S' /-A,... .. 


st.ieaking idatforai brought him before many of the m 
he lield tlie dairy cattle equi].)ment and maeJiiner 
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America N" d^irv 

■ hUENch ASSOCIATIOISr ANNOUXI'EMEXT; 


also as a director a.- 

bar of the American Dairy Science' i'' "7-“* ""'i '- 

man’s duties were arduons^i, CalifornD Vai,\„r- 

school of agricnltnre, he fom,d til" T ^ "-'a'-hdccd 

the National Dairy Show and t *“ ■*“««! nicefjnus ,.r ih,. niivcn,,.. 

tosponsibilities as president. ■''* -hhHI hi. 

Cl plains were being nride iv i ■ 

Cougre,ss to meet in the lintod Sto « n ' '’drr 

as organiser and manager of fl,e ri ' '‘'’-’^'"''“aiiv.as .-nke,.: le s.-ri',- 

I'equirecl the service; ofa ’nml rf '-’..■.■rulin,: 

0 the dairy industry, and Dr Vin\h„', who was well hnov, n 

mportaut po.sition. To a.s.snre re'nr^e i 1” ''' selection tor ,his 

Congress, Dr. VanNorrnan visited „l,r, '^‘‘''“'’ea" connfrie.s a| t|„, 

Persoma invitations. The 0cm!,;';! .7 and mytended 
icpna, and Syracuse ii, igog;,..'' "o-sliiiigtoii, 'Phiia- 

At fi,en.]o.se of the Congress af7;rac,,s7!'i'’‘ n ■’ and ca rried 

ill. lOdaO he was selected to or<y., nil- +r f ^ f *avv.s. 

be bee, me its first president. 1,73 ™ f Dry Milk .r„stit.,te 

arch for the Borden Company w ,w ' I'Tf ' •’b-ector 

oi the dairy industry exhibit at' (i! ! . , IWii left „„ 

c.«o. At the close of ,be exposi i,,,, in. 7 V h. , Tj 
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BACTERIOLOGY 

474. Prevalence and Classification of Hemolytic Streptococci in Pasteur- 
ized Milk, Lawremce W . Slanetz, New Hampshire Agric. Exper. 
Sta., Durham, N. H. Tech. Bull. 70, January, 1938. 

Eoiitiiie analysis of the bacterial content of A’arioiis samples of milk iiidi- 
(aited. tJiat large iiimibers of weakly liemolytie streptococci were often pres- 
ent. .[ii the lU'eseiit study an attempt was made to develop suitable methods 
and mediii for the detection and isolation of these streptococci and to deter- 
mine their prtwuleuee in [lasteurized milk, tlieir origin, and their identity. 

These wealdy hemolytic streptoeoeci were absent in tlie pasteurized milk 
from only two of the nine dairies studied. Counts ranged from 200 to 
270,000 jjer ec., and in nearlo' all eases were greater than the standard jilate 
counts. 

Shrep iibii.d i=g;n’ ]!r(>ved. best suited for the cleteetion and isolation of 
these Ism-tfri.'i. A'u appareni growth occurred on standard meat extract 
agar. Stmlii's imliciHci! flic presence, of the heniolytie streptococci in the 
rawMniii'; iflOri- ir acnlic.i die dairies, principally due to: uteiisils 
Ycere :no1: ciis-uie-l ;ni,i MOilii/.ed thorotigliiy. 

Sixty ;-M-eins, eiassiiiei! iiilo five groups, wm’e identified and studied in 
detail. .A,li weve able to resisi pasteiiriza-tioii temperatures and to produce 
('t(iiii;ies id' die alpha inuitie type on blood agar. 

Large nimibers uf these sri’eptoeueci in milk are undesirable, and metliods 
dsoiiiu i''e u>.ed for their deur-don and. elimination. K.S.'AI. 
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Induced O R Potentials, .Rates of Growth and the Volatile Acid 
Production of Lactic Acid Bacteria in Milk. J. G. Davis, Xa- 
iitmai iustiime fm* Oeseareh in Dairying, University of Ueadiiig, 
diiiunehl. Nr, lleailiug, Eugiaiul. Jonr, Dairy lieseareh f): 85. 


Tilt- iibirnies (ff type culture.s ol! lactic acid liacteria to reduce five 0/.R 
iniiieaiui-s * im-diyiene lilue, Janus green, Jitiiuis, neutral red and safranine) 
Were dcteriiiined in iilaiu milk and yeast: dextrose milk. It is .sugg'csted lluit 
in some coses tlee rediietiou or non redticUon of a dye ma.y be used ;for 
idmuitication puiposes, 'Melliyleiie blue, litmus and safranine may he of 
some value for this piir]msc. Tliore was a marked correlation between 
rapidity of growth in milk, ability to reduce 0., E dyes and- the proportion 
of by-pr<>diicts. Tiiis rclaiionship holds not only for the different groups 
and tyT>es, but also for variatioiLS in behavior observed in species kept under 
laboratory observation. It is suggested that rate of gro-wth is fiuidamen- 
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CHEMISTEY 


Brine rennets were found to liave a bacterial count as liigii as 100,000 per 
ml., wliereas tlie aieoliol-giyeerol rennets were either sterile or had a very 
low eoiint. The alcohol-glycerol rennets had superior keeping qualities to 
tiie brine rennets. Chemical analysis, bacteriological analysis and graders’ 
reports failed to distinguish the alcohol- glycerol rennet cheese from the 
brine rennet cheese. S.T.C. 
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478. Annatto as a Cheese Colour. M. S. Carrie, Laboratory of the New 
Zealand Cooperative Rennet Co., Ltd., Eltham, New Zealand. 
Jour. Dairy Research fJ: 72, 1938. 

Standfirdization of annatto in aqueous solntion was attacked as unsound, 
and it was recommended that; standardization be on the basis of tlie depth 
t)f c-olor prudiieed in cheese itself. A paper color standard was suggested. 

S.T.C. 


abstract:s of interest are: 475. 
114, 515, 516, 517. 
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479. A Lipase (Tribiityrinase) of Cows’ Milk.’ I. Occurrence, Method 

of Estimation and Relationship of Lactation Cycle. E. C. V. 
Mattigk and H. I). Kay, Natio:nal Institute for Research inDai:i’y- 
ing, University of Reading, Shiilfleid, Nr, Reading, England. 
Jour, of I)a:iry Research £>.• 58, 1938. 

Tribiityrinase in milk was estimated 1 ).y determining tlie amount of vola- 
tile acids produced in 6 hours at 37° C. (98° P.) in a reaction mixture typi- 
cally eo;nsistiiig of 100 ml. M/10 sodiuin diethyl barbiturate, 0.5 ml. pure 
tribiityrin, imd 20 ml. milk, . ■ 

At.) enzyme which liydrolyses trihutyrin was found to be present in idl 
smujilcH of (-(/ws’ udik exauiiued. It is associated with the lapioous rather 
tiian liie fally iiurficm of the milk. Its o])timal range of activity is iu the 
raug<‘ tif pll .S.2--8.7. li. is rather moia* tliermolahile than iihosiihatase. 

ils ration was found to vary t'unsiderahly in the milk from dif- 

ferciii, (‘(iws, ami during the hudation cycle iu milk from individual eow.s. 
It is highest in cniu-eutralioii in ('olostnnu, then the concentration falls to a 
minimum at about IP da,>'s, rising later to a figure intermeiliate between 
tiiis minimum and tlie colostral value. It shows ;uo sign of iiicreuse toward 
till' end of the Imd.alioii period. S.T.C. 

480. The Protein Distribution in Normal , and Abnormal Milk. Samuel 

J. Rowland, Dept, of Agric. Chemistry, University of Reading, 
Reading, England, Jour. Dairy Research 9: 47, 1938. 

Using the method described in the previous paper the nitrogen distri- 
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DISEASE 


A study was made of a iimnbei* of samples of raw and jrasteurized eom- 
inercial milks to determine the incidence of }ieiiiol.Ytic streptococci and the 
iiuniber of kinds of specdes present, with an attempt to differentiate harm- 
less types from those of possible sanitary significance. Broad-zone liemo- 
fytic types were the onlj’ ones considered. Only 8.5 per cent of the pas- 
teurized milk samples contained liemolytie streptococci, while 18 i>er cent 
of the raw samples were iiositive. 

Oil the basis of serological and physiological tests, sis groups or species 
were recognized : Streptococcus mastif idis (hMice&eld group B), the “ani- 
mfil pyogenes’’ (Lancefield group G) , Strepiococcus durmis (Laiieefield 
group D), and two other unidentified types. 

■ Tlie prevailing ti’pes of hemolytic streptocoeid in raw milk were found 
to be Sfreptocoecns imistitidis and the ‘hinimai pyogenes”; the most com- 
mon. forms in pasteurized milk -were Streptococcus durcms and Strepto- 
coccus zymogcnes. W.C.F. 
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484. Brucellosis in Horses. W. S. Stone, Experiment Station, N. Y, State 
Veterinary College, Ithaca, X. Y. Cornell Veterinarian dS: p. 01, 
1938. 

Tite aiitlior review’s the literature and presents some data coneeniing 
Inmeollosis in horses. Agglutinins are found in apparently normal horses 
as well as those affected w’ith. fistulous withers and poll evil. Horses in eon- 
faet wilh cattle have a liigher incidence of brncellosis than those kept away 
from cattle or maintained in cities. Horses may be a factor in transmitting 
Bang’s disease to cattle. There is evndeiiee that nndnlant fever may be 
contracted fixnn the diseliartre of ])rueelia infected horses. T.F. 
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485. Detection o£ Mastitis by the Bromthymol-Blne Test, Leucocyte 

Count, and the Microscopic Examination o.f Incubated Milk. 
A. C. PAV, II. W, ('kwH. AND P, ^Y. Atkeson, Ivaiisas AgritMilinral 
Ifjxpcriiticift Sifitidi!, MaidiatUni. Kansas. Crrrm'l! Yeternmrian 
,VA: p. 10. 10:lS. 

[{callings or the hromi hyniol-biue test, the lencueyte oouni, ami tlm 
i!i !i-rost-(/]ns- (‘xaminrO ion of ineitbatt'd milk for si repffiX'oe.io on repeal im! 
tjuarici’ milk sairpjh.-s (O' 114 c(tivs are compared. 

Bong-ciiaim'fl slreplococci w’ere foimd in the iticubated milk of 13 per 
cent <il' heifers in their lirst lactation perical. 38 per cent of cowvs in their 
sf.'cOiul laciatiem perhxl and in increasingly high pm-eentages in the groups 
in the later lactation periods. J.P. 

486. Age as a Factor in Susceptibility to Johne’s Disease. AVilltam A. 

II.-mAN, Deparluumt of Pathology and Ba,eteriology, N. Y. State 
Veterinary Pollege, Tthaea, X. Y. t'ornell AYterinarian 28: p. 34, 
1938. 
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This papei* presents evidence to show that yonnu iiv- 

ceptible to Joluie’s disease and that natural mfectioiis {trt'ur very eurlx ‘re 
life. No eases were developed naturally in the expci’init'iioal hcrt! hy a':' 
mals whieli were exjiosed after the fourth month of life. Kvtm in arltiicijii 
infection, using nnieh. larger doses than, animals eoold possilhy arqiiir" 
naturally, no animal more than two years of age was suecessfully 
The period of incubation in dosed cases runs from nine months j liiorr 
than two years. Allergic tests show tliat many animals that in e s-fu 
traeted the infection are able to throw it ofi;’, usually without sliori,:ng any 
clinical evidence of the disease, J.h. 


487, Bovine Mastitis. Ill, A Comparison o£ the Bacteriological and 
Physiological Reactions of Normal and Mastitis Milk from 
Young Cows. Ralph B. Little, Departinent of Aninial and .Plant 
Pathology, The Rockefeller Institute for Medical Research, .Prince- 
ton, N. J. Ckmuell Veterinarian 5d.v p. 2B, 1988. 

Examinations of the foremilk of 8 first calf lieifm-.s b<;‘fore ami after 
inoculation of the quarters with a double zone liemolytic streptoeoeens are 
compared. Plating of the milk in blood agar and tlie direct leiicnt-yfe f-mnii 
were found more efficient in detecting artificial infection than tlie hydrou'cn 
ion or chloride te.sts. d.F. 


FOOD VALUE OP DAIRY PRODUCTS 


488. Mhk Important Source of a New Vitamin. Aau^x ymous, ^ ^ M 
Dealer .27' ,* 10, p, 67, July, 1938. 

According to a recent study of, J3 South Garolina families, pellagra did 
not occur in families which used on the average ttvo and one-fourth (-ups of 
milk ])er person per day, plus fruits, vegetables, and lean meat, Anotimr 
study of 29 Florida families revealed that the iinportaiit differcni-c in \\m 
diets of pellagrous and non-pellagrous families was in the amount, of milk 
consiimed. { h.f.lit 


489. The Effect of Commercial Sterilization on the Nutritive Value of 
Milk. B. Iv. Kon and K. M. IIknev, Xidicnnti Instituti* for Re- 
search in Dairying, University of Reading, Bliinticid. Xr. Reading. 

. England, wdt.li the collaboration of E. AV. Ikin, Naiiomil Institute 
for Research in Dairying, University of Reading, A. E. Uillam, 
University of Manchester, Manchester, England, and P. AViiite, 
s Hemo University of Reading, Reading, England, dour, of Bairv Research 
xNh'en, {foi?TvPP- 

1938. S, K. Kon and K. M. Henry. 

'-'.neriinents to determine the effect of sterilization on the 
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491. Make Meixhandise Men. Malcolm Parks. (Jrearti Trade J. 

5, p. 16, May, 1938. 

The author states, “The ice ereani lyiisiiiess today is in a of 
tioii, retail trends ai-e changing, new competitive tlireats linve ariss-p mnl 
the emtdiasis is on service and eo-operative effort by the dealer aiul eiatipau) 
in meeting the conditions wdiieli have arisen. Tlie dealer loeks l* his 
pany to supply him with help, eneoiiragement and. ideas h't ‘-eiultat ihc 
inroads of competition and conditions which he is unable T(» ('ofic wiiii ah'iie, 
Companies ai'e falling down on this job, largely beeaiise slieer a'fmtliy has 
conspired to maintain the old status quo.” A Merchandising (‘oniisehns 
Data Chart to be used by sales managers in obtaining data oii th • 
be used as a guide in their sales promotional work is presenU'd. V . . 

492. Who Sells Your Ice Cream for You? iRvmci B. M'ma-.u. Sidwril 

Dairy Company, Iowa City, Iowa. Ice Cream Trade -f. -'i: d. |>. 
45, May, 1938. ' . 

The per cent of ice cream sold through dilfereiit tjqies of outlet.^ fm* this 
itianufactnrer is a,s follows: 


Average G-allonage Ranking.s of My G allonage Erankings 
Different Types of Aecounts for tlie Same Types 

1st— Drug Stores , , 29% of total volume 

2nd~Eatiiig Establishments 50%) of total voln:roe 

3rd— Grocery Stores 1.,.. 14% of total volmiie 

4tli— Pilling Stations 4% of total Y0.1iime 

5th — Beer Parlors . 2% of total volume 

6th — Miscellaneous Businesses 2% of total volume 


In this instance the eating establishments ai'c imt-ninkivig I’nc drug 
stores as. an outlet for ice cream. W.11..M. 

493. Shrinkage — And How to Prevent It. ’\V. B. Cra'ius, Dnii-y Divisii-su 
Fniv. ul: Minn., St. Paul, Minn. Tc.c Criam! 'Pradi* .v/; -I. o. 13. 
April, 1938. 

.Pacnu's disen.'-i.'^cd which have a.n effect on siiriukagi' in icr rricun m’e ; 
uvciTuii, slorage and serving teniperal ure, romposil it^n i)!' ihn miM. au<l si;-:e 
(if air {'(‘Us as inllueuot’d by laite of .freezing ami Imrdeiiim:’. .Shrinkagi' i'a.u 
hu reduced iit I'aCdry filled imckagc ice cream by tilliiig tre* parkagp jm 
puckly a.s possiblt; aflcr the ice cream comes haun the freexer, phieiug the 
p'^nykage immediately iu the hardeiihig room, and storing the jiarkage ;d: a 
low It 9^' tcmpe!-at ure, MMT.IM. 

494 . Make Strawberry Ice Cream. P. II. Tracy, Drdry .De]h., 

Illinois, Prbana, 111. lee Cream Tianb* d, ,V/; 3, ji. 17. 


Maixh.^p 
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(.rood strawberry iee cream depends o.ii (a) a good mix, (b) the j)roper 
selection of flavoring inaterials, (e) the combining of the fruit with tlie ice 
ereaiii in tlie proper manner, and (d) correct freezing of the ice cream. 

A i'j'esli mix free from copper eo.iitamination should be used. Only 
enough color to give a pinkish shade and 15 to 20 per cent of a 2.5 to 1 pack 
of sti-awberries are suggested for good results. It is important to avoid 
diluting the mix with fruit to a point below tlie legal fat standard. By 
adding tlie fruit after the ice cream is drawn from the freezer the identity 
of I'lie fruit iiartieles can be maintained. Strawberry ice creaiii should be 
sold wliile fresh in order to minimize tlie development of a stale flavor in 
the product. ’W.H.M. 


495. Frozen Pack Fruits as Flavors for Ice Cream. M. A. Joslyn and 

W. C. Cole, Dairy Division, Univ. of California, Davis, Calif. Ice 
Cream Trade J. 34 : 3, p. 16, Mareli, 193S, 

The anlliors state that frozen pack fruits generally prove as satisfactory 
On iVa.sli llniits for flav<n*ina' ice cream. B’ruit with a proiioimced flavor, and 
imt inu iiiuh in tanuii' at-ici .should be used. A 2 to 1 or 3 to 1 ratio of fruit 
l<j sugar is i-'M-omuiended for preserving the frozen, fruit for iee cream, 
I'ifleei! t(t 20 per cctit of fruit by weight, should be used in the ice cream, 
h is (h'sirable to have tlie .iTuit completely de.frosted before use, and fruit in 
smaller size is pre,ferable to the larger size particles. Discoloration, of the 
fruit btd'ore use tends to injure the fruit’s appearance and flavor, and a 
liigli I'rir. content mix will tend to ina,sk the fruit flavor. W.H.M. 

496. The Stabilization of Ice Cream with Sodium Alginate. Y. C. Steb- 

NiTZ AND H. H. Sommer, Dept, of Dairy Iliisbandry, Univ. of Wis- 
consin, Madison, Iee Creani Trade J. d-f ,• 3, p. 14, March, 1938. 

Sodium alginate, ‘‘Dariloid,” was subjected to various te.sts and coiii- 
puri'd •with gelatin as a stabilizer for iee creani. Two and oiie-lialf gallon 
t‘xiicrhnental mixes ivere made audyfrozen in a 10 quart vertical brine 
fivic-'m'. The ('um posit ion of the mixes used was sugar 10 per cent, 'hit 13 
p('i' and serum solids 10 ](er c.tml. Tlie inetliO<l reconimended fur 

adding sodium aiginah' was 1o mix it, in a little cold water, and add it to 
i:he mix at lOl)''’ If 

Tile authors summarized their results as follows: le.e creani mix, stabi- 
lized with sodium alginate (‘'Dariloid”) was found to pos.sess the following 
Yvroperties : 

1. A higher pH and lower titralable acidity than an rin stabilized mix. 

Tiiree-tenths per cent “Dariloid” caused an average increase of 0.15 in 

the pH and a deerea.se in, the titratable acidity of 0.015 per cent. 

2. Slightly more eolor than gidatiu mixes. 

3. A unifoiun viscosity during aging. Tlie viseositA' of th(> freshly made 
mix was praeticadly the .same as the aged mix. 
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■i. No leudeiu'.y toward wlieyiiig'-off. 

T). No slabilizei- sediment w’heii the sodiuiii algiuort-' l\i-l or or, o>-. 
disKoiA’ed. 

(). A maxiinrini whipping' ability immediateiy ai'U'r i.i'O,;/ orri-.i s 

and cooled 1 , 0 -{■O"' F. 

L'e cream made .iVom mix stabilized with sodium uieuuu-.* i” i i 
was hanui t() liossess tile followdng properties; 

3. A cedor slightly lighter than gelatin ice cream. 

2. Body and iexdnre eomparable to gelatin ice cream. 

;J. A ‘‘('leaner'’ flavor than gelatin ice ereain. 

4. Good water-bolding, capacity and resistance to the effects «£ iieat 
shocking, 

5. Nu teiylency h.iward shrinkage. 

d. Srnoutli, clean, melt-down appearance. W.H.M. 

497. Package Ice Cream. Iven' Forrest, Mercluindisi.ng Editor, Ict‘ Cream 

Fiehl, dd (tl) : pp. 7, 8, 10, 

The anilior claims that unless ice cream nuuTiit'aetnrer^ ively mor- 
chaiidize pac,kages and specialties, the home made des-ni ojao.ida-mirtM' 
“will take iioi; only tlie business you hope 1(‘ get, imt a wlo-ie i.e < 0 ' ioedui--, 
you already have,” 

lie cit(*s statistics IVoiu the Internationa! Asso'-iation iP' i.-c (’r.-oi;: 
]\r;umi’aciurers that over 40% of the total volmue Hold Wio. rsipK 

and novelties. 

Oiu> maim faetnrer is cited as successfully merclmndirdng .i'acu.o'y tilleti 
pa<‘kages averaging only 09% overmii, in eomixdiiism wifh c.htmiior 
merchandise. 

According to tlie author “Your real competitor N iml onh' .Vf.osr iVdiow 
ice cream mamifaenirer. It is the entire dessert imlusiry. an indimii-y 
that is iLsiiig the power of consumer advertising ns the inm* of severaj 
million a year.” 

He emphasizes the importance of not only helping the dr-aler, but of 
using to advantage the advertising possihilities of .faeit>ry' iilh'd jUH'kages. 

W.G.G. 

498. Liquid Sugar. L. F. Hardone, Prodiictii.u Mutiugc'r. B. \V. Dym* N'. 

Co., lee (h'eam Field dd (6) : p, 43, June, 1938, 

The author .states that economy in price and conveniem’e are .sndicieui 
to justify ice cream rnamifactiirers to use li(|uid .sugar where availahhc 
Early supplies of liquid sugar were not well controj]('d teelniically lienee 
their composition was not uniform or satisfac.tory. He .staft-s “Totlay ii, is 
possible to obtain liquid sugar, the solid content of which is the same (‘mu- 
position as good granulated sugar and also with jiractically any invert 
('ontent you may require up to completely inverted sugar." W.G.H 

499. Stale Flavor Control. K. G. Weckel, Dairy Industry Dept.. Fhiv. (•{ 

Ylscoiisin. Ice Cream Fieid 82 (6) : pi>. 13. 14, 17, 3b, 4une. B)38. 
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Tlie author discusses in a very general manner some of the conniion 
problems encountered with stale flavors in ice cream. lie stresses the need 
of controlling’ the quality of ingredients used and suggests the use of 
certain anti-oxidants (aveiiex and a trypsin preparation). IV.ChC. 

Other abstracts of interest are; 479, 480, 48S, 489, 507, 508, 509, 510, 
511, 513, 514 and 516. 

MILK 

500. This Problem of Overlapping Ordinances. J. W. Yates, General 
Laboratories, Philadelphia, Pa. Milk Dealer 27 : 9, pp. 98-101, 
June, 1938. 

A discussion of the widespread non-nnifonnity in milk regulations. 
Examples of this non-uniformity are given. Tlie author states t.hat due 
to this non-uniformity mueli good milk is being rejected and does not have 
a free market, while other milk of inferior quality, in some instances, is 
permitted to be sold, C.J.B. 


501. Soft Curd Milk. Anonymous. Milk Dealer 27 : 9, pp. G2-(>{), June, 

1938.', ' ■ ■■■ ’ ■ 

A review of the research work wliieh has been done by the dairy schools 
on soft-curd milk. . . (3.J.B. 

502. Homogenized Milk. Anonymous. Milk Dealer 27 : 9, pp. 37, 58, 

June, 1938. 

Further reports on what dealers who distribute homogenized milk think 
of the product. These dealers report a stead}’' increase in homogenized 
milk sales. Some of them also report increased sales of cream clue to the 
sale of homogenized milk. C.J.B. 

503. Detecting Under Pasteurization by Means of the Phosphatase Test. 

Dr. T. .H, Bittterwoktii, Dept, of Health, San Antonio, Tex. 
Milk Dealer 27 : 9, pp. 33, 66-70, June, 1938. 

A brief description of the phosphatase test and how it is of value to the 
milk-plant operator as well as to the control official, . C.J.B. 

504. Da-Lite Dairy. Anonymous. Milk Dealer 27 : 8, pp. 46, 47, 67, May, 

1938. 

A brief des(U'ipti()n of the Holbrook Farms Dairy at Brentwood, 
Maryland. C.J.B. 




505. Efficiency and Sanitation. Anonymous. Milk Dealer 27 
45, 82, May, 1938. ' . ' ’ 

A description of iSIoore Brothers^ Dairy at Ames, Iowa. 



8, pp. 44, 



C.J.B. 
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506. Homogenized Milk. Axo.w.M'irs. .Mii.'-. ! *'■<• .■ -- 'ii. . ■■ ■. 

usual respon^.e in ;i '' 

Virginia to tlu? State of AVasiiiuu'ioip jnid. froui i asu-ilu oi ii-iti -f- 

to tlie eltcct that ''Aau'e <'i!slniut‘r,s use liuiiiou'^uiiAed s/ui ^ '■ ■‘‘■,'1 

niiieli anti don'i elianye biu-k m. i-eLu:!;!!' ■■ 

ils popularity ic djilr luus hi'eii i:ifi‘e:isi‘u. 

Tii.e 1y[>e ul; {Uiliet oL' I’louio’^auizeii luilu aue "i = -'-a '! . ; ' ■. 

distributors tti tiie prodiir.t are also yiveu. < .'iJr 

ICditor's Xoti : — Tiiis articif' is lutsed on Uio 
trilnitoi’s wtiu liavo been disirikuit iiig lituuou's-Hireo; Ii- i..' > r -eii; ,>> 

K) years. These distrihuiors wore eouiaet'-ii uy 'ri;>= [U'eioo o... i-...-. . 

the favor aerorded this j)roihu?i. 

Otlie.r alrsti’acts of iuie!-es! are: 174, iTd. 176. -Vlu ';*■*>. l-K r-.l 

48~>, 487. 488, 'ISO. aOT, aOs. .yoii, alO. .711. .712. 714. 7! I m, ; ,'iu. 

M{S(‘MLI..\NKOI is 

507. Minimum Wage Legislation. Iharv.n;!. a: a j; ,■ s r. J, 

■Vi; 4. p. 21; .April, 1048. 

The author presents the .fourth of a stu'ies of udd'*-. .sh'*v,i>i*; v 

and ])enalTie.s_, by states, a,'' osulined iu. t!i.,' 71 W I ..1 

■ ■ ■ ■ ■ ■ ■ W.ILAI 

508. Showmanship in Business. Zfxx K.\'rr.u.\.\. i,-*- ^'reau' r'-.y; ■. 

i d.} : p. 2o. J une, likhS. 

Tliis is a. eofirlvuiing artiele oi a seiue.s jsy ilio au.'il.'S'e. if.i s-.r.-,, 
your advertising sinpile b.\‘ euiphasiziue' oia* havi.- appeal iie.ve;..,;...' n.y i..-;;' 
nnslue!. You may want 10 sd'ess piunty. reoH,Mu\. ;lar-.e\ U’ i; A;;... ...... 

or reputai ion. All these j*aet(U',> have tlieir 0 HU''ns tan ivieui -lirevn ^*0 
})iiblic uH. in a hea]) their (-ffeeu vejie.ss is lest," V\ a ' * 

509. Social Security. J. 8. SKsn.uAN, (.kfkA,. Lirei-p-r. \eu t i,,.;'-.-!-, 

..\'at!oual Assoeiat ioii of t \,!sj Aeeotnjtants. ,iZ.7'/. /b r,' ; Pp o, 
(iOj July, 1938. 

A brief diseussiuu of llie jink Indween ])ayrHlj taxe.s and iuera.i.i to 
ioriiied by a ree.(‘nt: dceision wliieli allows eupJox er.s t*; lieduct p;i\’rii!! 
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,i\.ii vilti"i-\'iolet lauip, deA'eloped by Drs. Bentscliler and James, is 
repoi*ted to gh'e 99.99 per eeiit sterilization in a few seconds time. C.J.B. 

511. A New Light Weight Stainless Steel. Anonymous. Milk Dealer 

A': 10, p. 33, July, 1938. 

Lndlite, a ncAv stainless steel, consists of a Silerome stainless steel facing 
approxinuitely 0.0095 ineli tliiclv, with a tough, waterproof, flexible hacking- 
of iion-nietailic material.. The Silerome stainless steel and the flexible 
baekiiig ai-e permaneiitly combined under beat and pressure. 

Ludlite lias already bee.n used as a building material in inaiij'’ ways. Its 
flexibility ai,id relatiA^efy low cost opens almost niiliinited possibilities for 
use in tlie bottled milk industry. C.J.B. 

512. A Cornhusker Sees European Dairying. Pkof. H. P. Daa'is, Dairy 

Husbandry Department, Univ. of Nebr. Milk Dealer 27 : 9, pp. 
7(:)-79, June, 1938. 

Tlie antlsor describes the dairy industry of Europe. C.J.B. 

513. Highlights of the New Tax Law, J. L. Seidman, C.P.A., Director, 

iN'ew York Chapter, National Association of Go.st Accountants. 
iVIilk Dealer 27 : 9, pp. 42, 66-67, June, 1938. 

The author discusses the effect of the new tax law on corporations and 
individuals. Income tax rates, eajiital gains and losses, and other pro- 
visions of the new law are discmssed. C.J.B. 

514. Some Practical Suggestions on Fighting Flies. Anonymous, Milk 

Jlealer ,IY; 8, pp. 74-76, 

Praetiiial metliod of preventing the access of flies into the milk plant and 
methods of disiiosiiig of those which get into the plant are given. C.J.B. 

515. Lanital, the New Textile Material Made from Casein. Anonymous. 

Milk Dealer ; 8, p. 72, May, 1938. 

A brief description of the process and present status of obtaining a 
sinhiuing fibre from casein. C.J.B. 

516. The Need for Scientific Cleaning and Sterilization of Dairy Equip- 

ment. W. E. Noyes, The Diversey Corporation, Chicago, III. 
Jlilk Dealer 27 : S, pp. 52-60, May, 1938. 

The author gives a full discussion of the following points: 

1, The fundamental factors to consider in analyzing the cleaning job. 

2. Tlie factors to consider in selecting a cleaning eoinpound. 


>]. .Pi'i)j)Oi'ries Yv[iic}i a i-!(S‘uu'-r !'ai' n’l’ni'i-al um' i*! i la“ r'i^ 

4. P(Mntri 1a ('luM'k in ihn <)iKM';ii ion. or ilio i-aii 

5. Properties to consider in selectiiiG.’ a washing' iiratilu: 
bottle wasliei'. 

6. Pro'fierties to eonisider in seletd inu' «i si.erilizi*!* lor u. 
fai-rn and in the milk plant. 

7. Metliods of iiNing’ elieiiiicitl sterilizers. 

517. Preparation of Cultures. dosEPi! Bi nxs. dies*., rapii 

son, 'W'is. Milk Dealer ;j7: S. jvp. V.K TS. .'vlar. l!k>: 

A deseription of the ];)re]3aration and eontrol of eiiltiii’: 
<j,'ives tile follovviipa' 4 laws (d eulinre etniiral; 

1. Use a'o(.Ml moliier cuitui’e. 

2. Sterilize all uP.msils and iMnnaiimrs befarn and dn 
i:n,aiiii:liit'tiire. 

3. Use (,'leaii base for inediiun. The slviin or wlioie mi! 
ii'esli. 

4. lTa,ve proper aiul nnifonn iiu-nhat inu t.empera] tire 
caii’ret'l lenylii. ttf tinu'. 


riivsD )U(Kdv 

518. Intervals in the Electrocardiograms of Calves Fed 
Lkruy ].. D.tiENEs. (iKontiK K. D.tvis. A.\T; r. al. Alii 
of .Animal X"!!! riliaii, (dtrm.il Unix'erfdi iihre.-ii. 
'V'eterijiarian ,;’d; ]>. .Id, 11)38. 

The .feeding’ of various levels o.f ettd liver oil did me; affs 
in llie e]ettl]’oeardii).g;rums o.f calves. TljiO’e was a nraip.ml 
intervals, most prumiueut in the P.ll. i.uierva]s, as i’he anir 
Hist olctg'it'al studies o.l tin* hearts revt.'alf,*d no lesioi^s. 





Patapar Vegetable Parchment has amazing strength when wet. Yes, you can. 
even boil it, and it W'ill come out strong and ready for w ork. Patapar will with- 
stand grease, too! Also it is pure, odorless and tasteless. Maybe these char- 
acteristics will suggest a way that Patapar can be useful to you. It is ideal for 
packaging butter, cheese, ice cream... for use as milk bottle hoods, inner covers 
for milk cans, and many other purposes. If you would like to test Patapar, let 
us know the use you have in mind, and well send samples and full information. 


Even in boiling water 
Patapar is insoluble! 


Paterson Parchment Paper Company • Bristol, Pennsylvania 

West Coast Plant; 340 Bryant Street, San Francisco, California 
'Branc/j Offices; 1 1 1 West Washington Street, Chicago. III. ... 120 Broadway, New York, N. Y. 

Patapar Vegfe table Parchment 
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Cheese Bandages, Circles 
Press Cloths 
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Testing Solutions 
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Milwaukee, Wisconsin 
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In Practice 

Milk and its products coatribute 
more to good natritioa than any 
other food group. Present consump- 
tion of all .dairy products falls far 
helow amounts recommended hy sci- 
entific authorities. 

Increased constnuption of dairy 
products to attain tliese standards is 
the goal of the 


NATIONAL DAIRY COUNCIL 

111 North Canal St. , Chicago, 111. 
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FIRST YOU TAKE A BOTTLE 


It would Ue a fine thing, if bottle-washing were 
Just a matter of a few simple instructions. Unfor- 
tunately, it isn’t. It’s a highly specialised process, 
and, a vitally important one — for unless bottles are 
washed completely clean, the flavor and appearance 
of your milk suffers. 

However, there IS a simple way to be sure of 
proper bottle-washing. Call in your Wyandotte Ser- 
vice Representative. He’s an expert on bottle-wash.- 
ing and he can .suggest the proper Wyandotte com- 
pound and the right solution for your conditions. 

The line of Wyandotte bottle-washing compounds 
is designed to take care of all water conditions — 
taking into account the KlhTD of hardness, as well 
as the AMOUITT of hardness. Besides Wyandotte 
Alkali Special, for general use, there are S. I. Flakes, 
Seneca and Chippewa Flakes for special conditions. 

For BETTER bottle-washing, find out about Wyan- 
dotte. 


MARSCHALL 

RENNET <md COLOR 

for cheese manufacture 
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FOSITWE 
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SYSTEM OF PASTEUIIZATIOS 
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rcKulatioriii. The holding pcricnl fa iiecuratcly govornoii 
by positive automatic gears that cannot, be ehangeti. 
Milk must be held .for a inimraum of SO mimitcs or 
dumped on the tloor. 

WHU cither tlic JUNIOIl unit, (or pinnts of small or 
medium ciipacitief, or the larger unit for pliinta of large 
capacities, the milk is not in view from the time it enters 
the weigh tank tiuli! it appear.s in tlie battle. There can 
he no plant contamination during the processing period. 

Made in eapacitiea of from 2,50® to 3D,000 pomula per 
hour in tinned copper or stainicsa steel and priced as low 
ns is coneistent with dependable niaohinory. 

Catalogues will be cheerfully 
mailed on request, without oliliga- 
tion. Please state the capacities in 
which you are interested. 


are uniforiuly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 


Liberal samiilcs of Marschall 
preparations for class work or 
estperiment may be had for the 
asking. 
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5 The Neiv PFAUDLER STORAGE 
TANK— A REVELATION IN 
SANITARY ENGINEERING 


A thorough study of the new Pfaudler Milk Storage 
Tank is a revelation in sanitary engineering. Every- 
thing that could he done has been done to simplify 
construction. This in turn reduces operating costs 
to a minimum. Every sanitary code requirement has 


are removed, cleaned and replaced with a mimnmm 
of time and effort. There are no “Bacteria pockets’’ 
anywhere. Operation is fool-proof. 

Available either in Pfaudler glass-lined steel or 
“Precision - Bill” stainless steel construction — any 
capacity. May we show you what we Have done? 


The New Pfandler (patented) manhole 
door swinjfs out practically by itself. 
Note larjfo door opening-. 


THE PFAIJnEER COMPANT, Executive Oflices : Rochester, N. Y. 
Eactoi-ies : Rochester, N. Y.; Elyria, Ohio. 


Sanitary “stream-tio’' (non-foam) agitator is ttuiekly removable for clean- 
iiig-. To replace, slide rotary seal “A” over shaft “B” place both throng’h 
oi>enins "O” (from inside) until slot in shaft “D” fits over pin “E.” This 
drops in place and coupling “E” then slides over sliaft, holding pin in place. 
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The uitest in Dairy Equipment may be 
found in this ne^^’' booklet featuring .suc- 
cessful in.staIlations from coast to co.ist. 


Flmmr • liichness • Texture 
Mi4tins. Properties 
Freedum from junigh crystals 

Composition is important: in the attain- 
ment id all these tjiiaHtics, (.ierelfjse (pure 
Dextrose) as an ingredient sersa-s tci develop 
al! these de.siraWe clKiracreristics. 

The dcHcate fiavors of dairy products, 
vanilla, and ttiiits, are more readily recog- 
nized in ice cream contalnine tin:- proper 
amoiint ol Cerelosc. 

Kich.ness ni.rjn’tied h'c.ea'-c C. 
enil'h.) si.-'i v till' po ■-enee .n i*.:,!;er*..t . 

t tivhssi' proihuvs nnniiT tc'^fun Ahudi 
is a v.du.iMe .d.i ti- paiat.d'iu? s .ot.i ileii- 
'o. h.'t ert'.u!' 'na.;! t-’es's-lohc 

irieifs uiiiek'v n tfit- nuirtii -.mprinc^ re- 
ireshino, tjuaiitu-'';. 

C t-rehisc ts'iujs {«) retard rrjsral gtijuth 
ami lienee is a S.icjor m pn tenting rinitih- 
ness ami ict* parrit,‘ics in u’e cream. 

Because o? rlie.se rea.se-ns Cereh.<se lia.s 
become a ni. cess;}', :n the uuinutaeturc of 
ice cream of riie higfKsi iiuaiity. The judg- 
ment oI experts pnnn.s ;r. U'h}’ m>r trv 
Cerelo.ser In.r nn-tiier intorniatiop please 
write C't<rn Product-' Sales Comtuino., iv 
Battery Pi.iCf', Neu York, N. ') . 


A Mojonnier guide will take you from 
the receiving room to the loading-out 
platform de.scribing the latest equipment 
for each procc.s.s. Jitsf ask for Bulletin 


tg> A complete line 
of mills handling eqnipinent 
is profusely illustrated in 
this 20 page booklet . . . it's 
an index for eficient proc- 
essing equipment. 
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EFFECT OP SHAKING ON THE LIPOLYSIS OP COW’S MILK^ 

V. N. KKUKOVSKY AND PAUL r. SHARP 
Bepartment of Baify Industry, Cornell 'University, Ithaca, New Yorlt 

' INTRODUCTION 

Eiifiliger (10) showed that the titratable acidity of hunian milk increased 
seATjral fold as a result of sliakiiig for a few lioiirs, and that the increase Yuas 
associated with the presence of fat since the acidity did not increase Y^dlen 
skimmilk Yvas shaken. He found further that the iiierease in acidity wais 
slight w^hen cow’s milk was shaken, and concluded that this difi'erence could 
be used to distinguish betYveeii cow’s and human milk. Engel (8, 9) was 
loath to accojit the idea tliat the increase wars the I'csult of lipase action, 
because usualiy enzymes are iiiactivaled by shaking. Davidsohn (5), Beh- 
rendt (2, 3), iSchlossniaun (19), and Preudc-nberg (11) coindnded that 
shaking activated the enzyme or cleared the surface of the fat globules for 
action. A dilferenee in the effect or shaking; on the increase in acidity of 
coYv’s and hvtnmu milk rvas noted hy Enhnger (lb), Davidsohn '(5) and 
Behrendt (2), and the two last named investigators observed a marked 
alteration in surface tension as a resnlt of shaking human milk. Ivrnkovsky 
and Sharp (14) found a marked increase in titratable acidity due to lipolysis 
during the churning; of raw” cream separated from the milk of certain cows 
in advanced lactation. This result indicated that the lipase of eorv’s milk 
could be actuated by shaking, and that shaking could be used as a method 
for aetivating and studying the true lipase of milk. Souk* of the results 
obtained are presented in this paper. 

Paraschtsclinek (18), Eckies and Shaw (7), Palmei' (17), Sharp and 
do Tomasi (20), Osiszar (4). Ililemau and (hmrtney (13), Anderson (1), 
Krukovsky and Siuir]) (14) and others have sliown tlio marked lijiolytic 
aetivity of milk froivi certain cow”s, particularly those in advanced lactation. 

i\Iost of these investigators are of the ojniiion that smue other factor 
in. addition to advanced lactation is necessary for the production of milk 
in w-lricli the lipase is naturally active. Tliis contributing factor tiuiy' be 
temperature, season, feed, or some other factor affecting the physiology of 
’milk sei'retion or its composition. 

Received for publication May 4, 1938. 

iWo are indebted to tlio Jo.sei.)li Wilbiiauii Dairy Eescardi Pund for a grant in aid 
of tills investigation. 
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EXPERi,.ME>JTAIi 

The iiioHiod eoiisisted in tl?e doterrahialiop of iiio iPL'i'oase iii 1 ii rai.-!"''' 
iK'iilitr ex])ivs,spd as percrnla^j'e la, otic, iK-id a-iid (liuavase in i)fi 'Aha-i. ■“<' 
salted si)akn!i>’ 25 ]id. oi milk in 75 ml. U'st tiines. ttin, s 

sJiaken violenllp in a luoloF-driveii: nuadiiae wldelj rras jdutM'ti in i) 

COM staiit teDipei’aia:! re. 

Table 1 slio'U's tiiat samples of rcP.Y milk i'ruia eous d--ei'.';F-‘(: 

ail averaa'C o!‘ 0.30 pll wbea shaken i’or 2 Jmirrs at oT" t'. ; vri'.evis-is pass'ieav- 
ized alicjiioLs sliaken, i‘aw milic held for 2 liours ai ill ' C. without sliakiue, 
or held (O’er night at 5° (h, shoived no eliauge in jill. 

TABLE :i 

Effect of J /dOM'i'.s-’ ahal'ina <il C. on I hr j>ll of rov: <ind nri'.rd irliotr ic-JJ: 


1 


1 Over 

2 hours 

:i 1 37 'W!. 


Sniiiptc 

r;j w 

i ihft'tit 

' atcMJ, 

- — - , 

Bhakcn 2 lunirs 


lUlIUfirr 

i 

pit 

niw 
i pit 

; ihnv luM 

1 unshaken 1 Past, 

i I'tl i ]di 

i Ihiw 
' pd 

lOf. 

{dl 

1 ' 

6 . 0:2 

j • 6.53 

j 6.50 : 6.52 

I ■ 6 . 22 ' ! 

('.."•.it 

0 ' 1 

6.64 

j 6.66 

j 6 . 6 :!: , O.lh! 

6.!1 

U,:t5 


6 . 0:1 

1 . 6.66 

6 , 112 ■ 6.il3 


■ 0 . 2 H 

a. .. . .. .j 


1 6.55 

; 6.48 1 6,55 

6 . i r* 


5 ' i 

6.5;~ 

1 6.56 

i 6.54 6.55 

6 . 2 : 

0.28 

6 ; 

0.62 

6.63 

6.60 ' 6.62 

i 6,28 ' 

0.34 

rf . • j 

' i 

0.6 i 

i . 6.52 

! 6.42 1 6.52 

‘ " 6.22 ■ 

0.30 

s 

6.65 • 

1 6.56 

i 6,51 ' 6.60 

i 6.23 

0.37 

9 ■ 

6,40 

; 6.,52 

1 ■ 6.50 .. 1 6.49 

U.i.irJ 

0 . 14 . 

10 ■ .. i 

6.5() 

! 6.60 

j. 6.57 ( 6,57 

6.22 

0 25 

Average . . 

6.58 

! 6.5S 

6.54 6.57 


0.30 


Mxperimeuis of a similar type in whieh the miiii was shaken i'm’ 2 hones 



at 25*' with and Avilhmil llu* addition of ethyl hidyeate aee pre>>en;od 

Table 2. '{’he tlrsl groii]) of sam[)]es were IVom rows iji iht' middle of 
lactation period, the seemul y'i-oup from cows at Hie s-nd of the iaeiai 
period, 'riie e.speiameats wmai rim durine: Nuve-miicr and iK-t'end.e*’ 
This. Tiie samjiles from the yroii]) of cows in tlte more advanced, per 
of Inetation did not show gi'eater Ipiolytie :i<-1i\'ity as a I'csult of shuki 
'ITic iiierease in aiddity as a, result of .slmkinu’ was sliehiiiy 'iremer io, 
})resenee of etliyl butyrate, which was added origanaliy because it 
]>revents ehiiruiuev The increases in iitralablo acidity paraihd the 
creases in pill. The acidity increased less with shaking’ at 25' d. -'i 
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TABLE 2 

Effect of 2 hours’ shalcing at 25° C. on the increase in acidity of 
•raw and pasteurised mills 

Sample Nos. 1 to 10 from cows relatively high in mills production 
Sample Nos. 11 to SO from cotvs relatively low in millc production 


pH j Acidity as % lactic acid 


Sample 

aiumber 

Natural whole 
milk 

Natural whole 
milk 

+ 2% ethyl but. 

Natural whole 
milk 

Natural whole 
milk 

T 2% ethyl but. 


Saw 

Past. 

Dif. 

Eaw 

Past. 

Dif. 

Eaw 

Past. 

Dif. 

Earv 

Past. 

Dif. 


p7I 

pE 

pH 

pE 

pH 

pE 

% 

% 

% 

% 

% 

% 

1 

6.25 

6.54 

0.29 

6.18 

0.57 

0.39 

.227 

.170 

.057 

.245 

.166 

.079 

<) 

6.29 

6.54 

0.25 

6.17 

6.54 

0.37 

.220 

.175 

.045 

.230 

.175 

.055 

3 

6.28 

6.47 

0.19 

6.21 

6.45 

0.24 

.225 

.185 

.040 

.235 

.187 

.048 

4 

6.40 

6.64 

0.24 

6.22 

6.62 

0.40 

.172 

.120 

.052 

.202 

.125 

.077 

5 

6.21 

6.62 

0.41 

6.13 

0.61 

0.4S 

.260 

.160 

.100 

.270 

.155 

.115 

6 

6.20 

6.49 

0.29 

6.11 

6.49 

0.38 

.262 

.185 

.077 

.292 

.187 

.105 

r 

( 

6.32 

6.43 

0.11 

6.26 

6.43 

0.17 

.217 

.190 

.027 

(>or» 

.190 

.032 

s 

6.26 

6.53 

0.27 

6.08 

6.49 

0.41 

.235 

.175 

.060 

, .265 

.180 

.085 

9 

6.25 

6.41 

0.16 

5.99 

6.40 

0.4.1 

.225 

.197 

.028 

.250 

.195 

.055 

10 

6.37 

6.53 

0.16 

6.20 

6.53 

0.33 

.220 

.175 

.045 

.240 

.175 

.065 

Average 

6.2S 

6.52 

0.24 

6.16 

6.51 

0.36 

.226 

.173 

.053 

.245 

.174 

.071 

11 

6.32 

6.62 

0.30 

6.28 

6.68 

0.30 

.190 

.132 

.058 

.195 

.137 

.058 

12 

6.47 

6.66 

0.19 

6.40 

6.05 

0.25 

.195 

.155 

.040 

.205 

.155 

.050 

13 

6.33 

6.65 

0.32 

6.26 

6.64 

0.38 

.185 

.125 

.060 

.200 

.130 

.070 

14, 

6.45 

6.S2 

0.37 

6.40 

6.S2 

0.42 

.180 

.110 

.070 

.190 

.110 

.080 

15 

6.62 

6. SO 

O.IS 

6.60 

6.80 

0.20 

.175 

.130 

.045 

.175 

.130 

.04,5 

16 

6.36 

6.63 

0.27 

6.26 

6.63 

0.37 

.200 

.125 

.075 

227 

.125 

.102 

17 

6.51 

6.6S 

0.17 

6.56 

0.72 

0.16 

.ISO 

.137 

.043 

.180 

.137 

.043 

IS 

6.38 

6.67 

0.29 

6.31 

6.67 

0.36 

.197 

.130 

.067 

.210 

.132 

.078 

19 

6.58 

6.81 

0.23 

6.58 

6.82 

0.24 

.157 

.117 

.040 

.160 

.120 

.040 

20 

6.29 

6.52 

0.23 

6.26 

6.50 

0.24 

.225 

.165 

.060 

.240 

.170 

.070 

Average 


6.68 

0.25 

6.39 

6.68 

0.29 

.188 

.133 

.055 

.198 

.134 

.064 


Table 8 shows that the acidity increases with time of shaking, the 
greatest increase oeenrring in the first tivo honrs. After a preliminary 
shakiiig at 25° ('k, tlie acidity continnes to inei'ease even when the niillv is 
Judd adeiward at 2° C. The relative increases arc mvich the same wheii 
2 per vent- trilmlyrin is added, bnt the actual increases in acidity are 
gre.'iU'r, and tlie unslmken samples containing trihutyrin show a marked 
iiK'.iT'ase in acidity on holding. Table 3 shows that milk wdiieh. normally 
shows no lipolytic activity is cajialde of activation to produce definite 
lipolysis. 

Tenjperatiire is a controlling factor in lipolytic activation of miJli by 
shaking. If the milk is held and shaken at low temperatures the lipase is 
not activated. Table 4 shows a comparison of milk shaken at 2^^ and at 
25° 0. Definite lipolysis of natural fat occurred in the ease of only one 
sample 'which was shaken and held at 2° C. This sample "was undoubtedly 
one of those in -ivhieli the lix>ase was naturally active. Since shaking is not 
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TABLE 3 


'Effect of time of ahaMng at 33° C, and lime of snh sequent hnhlinst ul 3~ i'. o'u ihe 
increase in tUrataMe acidity and decrease in pll of raw inill' 


Time of 
. liolding 

■ 

• 

. 

Natural I'aw whole znilk 

■ 

_ 

Kiuv wliole nzill'r 4 

2% tribut 3 'rin 

at 2'- C. 

after 

shaliing, 

Control 

Hours of shalviug at 25° C. 
prior to holding at 2'^ C. 

Hours of shfddtig at 25 < 
|>rror to Iiolditig’ at 2-' <J. 

Iiour.s 


0 4 12 3 4 

0 

4 1 2 3 4 

0 

.001 

Inerea.se in titratable acidity, j: 
.005 .013 .022 .0.3.8 .049 .055' 

er t^en 

.017 

t . 

.037 .041 .078 .097 .106 

24 

.001 

.018 .042 .049 .00.9 .007 .085 

.063 

.132 .126 .147 .154 .161 

48 

.001 

.029 .059 .069 .084 ,089 .094 

.105 

.174 .171 .189 .175 .187 

72 

.005 

.041 .075 .082 .092 .102 .109 

.125 

.204 .206 .222 .209 .219 

0 

,02 

Decrease in pH 
.00 .07 .10 .10 .17 .21 

.14 

.42 .42 .57 .61 .67 

24 

.07 

.06 .19 .20 ,29 .30 .32 

.43 

.71 .67 .77 .75 .77 

48 

.05 

.11 .23 .20 .32 .32 .36 

.50 

.78 .84 .80 ,87 .88 

72 

.03 

.15) .27 .32 .35 ,41 .41 

.03 

.8'“* .87 


necessary to iiiduee tlie liydrolysis by raw inilk of siuiplc esters sitcli as 
tribiityriii and etliyl butyrate, the saui|)les to wliich tlie estei’s were adtied 
and wliidi were shaken and held at 2° Cl. showed appi*eeiable hy<{!*ol;i sis 
when held for 24 hours. 

.Mo.st of the experiments on lipolysis due to shaking', previnusSy j'eiM-.rlot! 
in the literature, had been p)erformed with Ivunian ndlk. T;ihle .7 stnnvs 
that little lipolysis of human millc occurs as a result of shaking' at a low 

TABLE i 

Effect of haliUng for 24 hours at 3° C. on the imrease in iitratahle fieidity' after shoeing 
for S Jtours at 33° and 3° C. Milh from cows late in taoiofiuii 


Ct'w iiujiil't'v 


iJireei iilratidOe zdihirido vaiu*>, })ei‘ ceid 

1 . .1 o 7 ■ 

,129 

,17'' 

.1 ■13 

, yi*J- 

'rUnitablf aciditv, unshnheit sample, ])er cent 

■ .177. 

.160 

.092 

, i ‘t 5 

.M<* 

l>d ■ 

' tj..59 

6.;!2 


6.52 

6.6p 


! uei'i 

ilse !!i 

{if r.'tl 

able !i 

eidO '■ 

Natural j'uw luiik shaken 2 lirs. at 25'' (t . . 

,05.1 



,017 

.or; 

iShakeii 2 hrs, at 25'^’ and held .24 Izrs. at 2*^ C. . . . 


.f'tOS 


..072 

.078 

Jiuw milk i-2% ethvl hutyi'ate .sliakeu 2 1ir.s. id. 25‘’" C. 


,ii60 

.e.ju 


.Off;: 

8hc'(,k('n 2 hrs. at 25^ C. and lield 24 hr.s. at C. 

' .11 .3 

.1 10 

.070 

,105 

.125 

Natural raw milk shakmt 2 hrs. at 2^’ G 

.Ooo 

.000 

,0|0 

.0{,‘2 

.022 

Shaken 2 )irs. at 2'^ 0. .and dzohl 24 hrs. at 2^' 0 

.OOn 

.01 'i 


.01.)) 

.o;’.8 

Haw milk -i-2% ethvl butyrate shaktm 2 lu'.s. :\t 2'’ C. 

: .020 

.015 

.015 

.010 

.020 

Sha.ken 2 hrs, at 2*^ C. and held 24 hr.s. at 2'^ C 

i .100 

,105 

.05!* 




■ pH (lcteriuznatif)ii.s were alsonnutio. Tlzoy coniinn the rc.-iiHs ot’ tUnif!'!.!,' ;u-l.rny 
valut's. 
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TABLE 5 

'Effect of temperature of sha]i:ing on the lipolysis of Immaii niillc as indiaated hy the 
increase in tiiratahle acidity expressed as lactic acid 


Time of : 

experiment, i 

1 hour i 

Temperature 

5-6'^ G. 25-28=’ G. 

Titratable acidity 

I^er cent 

tlnshaken | 

.023 i .023 

Shaken I 

‘ .027 i .108 

Shaken 

! .032 i .108 


tempei’atlire, as contrasted with shaking at 25° C. These results coiifirm 
previous investigations indicating tha.t lipolj^sis of human milk is stimu- 
lated to a greater extent by shaking than is lipolysis of cow’s milk. 

Anderson (1) and Mattiek and Kay (16) used tributyrin as a substrate 
for studying the lipolytic activity of cow’s milk. Experiments indicate 
that shaking’ is not necessary to induce hydrolysis of simple esters. The 
fact that no activation is necessary to cause the hydrolysis of simple esters, 
whereas activation is necessary to induce -the true lipolysis of the natural 
fat, serves to differentiate the two reactions. The liydrolysis caused by 

TABLE 6 

Efftci of the (‘ombinal ion of ethyl butyrate and tri'bvtyrin on the increase in. Ulralable 
acidity and decrease in p'R. Sha'hen {J hours at C.) and unshalnm 
milh after holding at 3° C. for 34 hours 

I Increase iii 







titratable 

Decrease 

n pH 






acidity 








Sliaken TJu.shaken 

Sluiken Unshaken 






% 

% 

pH 

pH 






■ 

Sample Xo. 1 







0.118% 

.axpnirent 

titr.'it able 

Cl 

X 

alural ra 

w' milk 


.095 

.00.1 

.34 

.00 

h’ 

i.W 

milk ■ 

2% othvJ-n-1nitTr:it(! 

.142 

.115 

.04 

.51 


uv 

milk -i 

2% ti 

ibutyrin 

; .Bhs 

.127 

.88 

.67 


uv 

milk - 

\ 1% 

1 1% 

fthyl-n- butyrate 

trilmtyrin 

i . ..142 

1 . 

1^2 

.73 

.64 

J{ 

l\V 

milk - 

1 -3% 

1 oo/ 

1 *- /p 

otliyl-u-bntyratc 

tributyrin 

j .153 

.137 

,81 

.73 






I 

Sample No, 2 







; 0.178% 

itpparent 

titratable 

Cl 

X 

.all 

ral r;uv milk 


i .050 

.007 

.32 

.05 


IW 

milk - 

•2% ethyl-n-ljntvrate 

i .005 

.007 

.30 

.36 

i; 

IW 

milk - 

-2% tributyrin 

i .100 

.070 

.02 

.49 

B 

aw 

milk • 

f 3% 

■ ) 1% 

othyl-n-butyrate 

tributTrin 

1 .095 

.073 

.67 

.54 

B 

aw 

milk 

(3% 
1 2% 

ethvl-u-butvrate 

tributvi’in 

! .095 

.075 

.67 

,54 
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sliaking milk to wliieli the simple esters were added was greater than that 
of the milk when shaken alone, but the increase in acidity wms not the snni 
of the two processes operating alone. Table 6 presents further evidence 
that the increases in aeidity produced by shaking milk alone and when both 
tribntyrin and ethyl butyrate are present is not additive. The increase 
in acidity seems to approach a liinitiiig’ value, indicating the establishmeut 
of an equilibrium or the retardation of the action of the enzyme due to 
the low pH. 

As indicated in Figure 1, little subsequent effect of the shaking was 
found when 2% tribntyrin, 4% homogenized cream, or 4% natural cream 
was added to shaken and imshaken skimmilk. Marked lipolysis occurred 
when pasteurized homogenized cream w-as added to raw skimmilk, but not 
■when pasteurized natural cream was added. 

No important influence of breed on the increase in acidity as a result 
of shaking was found, as sliowu by Table 7, althongli the milk from J erscy 

TABLE 7 


lUffeet of breed on the inerea,<^e in aeMity produced by shaJHng for 2 hours at 25° 0. 



Decrease in pH 

Increase in titratable 
acidity 

Natural 

milk 

Natural 
milk + 

2% ethyl 
butyrate 

Natural 

milk 

Natural 
milk + 

2% ethyl 
butyrate 


pH 

pH 

% 

% 

Holstem 

.23 

.31 

.049 

.059 . 

Jersey 

.25 

.31 

.067 

.076 

Gxiernsev 

.23 

.33 

.048 

.061 

Ayrshire 

.23 

.SO 

.052 

.064 

Average 

. .24 

•31 

.054 

.065 


COW'S showed s].ightly greater increases in acidity. 

A definite relation exists between the increase in titratable acidity and 
tlie decrease in pH, as shown in Figure 2, but since with the same increase 
in titratable acidity different alterations in pH would occur because of the 
difference in the buffer value of the milk, the increase in titratable acidity 
w'onkr be more directly related to the lipase activity. 

The increase in titratable acidity as a re.snlt of shaking the natural milk 
for 2 hours at 25° G., although less, is in general linearly related to the 
increase if ethyl butyrate or tributyrin is added, as shown in Figure 3. 

No relation between the amount of milk produced per day and the 
increase in titratable acidity resulting from shaking is shown in Figure 4. 

The milk from a large mimbcr of cows, was tested to see if the lipase was 
uaturaTly a(;tive, Tlie milk was cooled at ouce and held cold for 2 days. 
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sliaking milk to wliicli tlie simple esters were added was greater than that 
of the iiiilk when sliakeii alone, but the increase in acidity was not the sum 
of the two jirocesses operating alone. Table 6 presents further evidence 
that the increases in acidity produced by shaking milk alone and wdieii both 
tribiityriii and etlijd butyrate are present is not additive. The increase 
ill acidity seems to approach a limiting value, indicating the establishment 
of an equilibrium or the retardation of the action of the enzyme due to 
the low pH. ■ . - 

As indicated in Figure 1, little subsequent effect of the shaking was 
found when 2% tribiityrin, 4% liomogenized cream, or 4% natural cream 
was added to sliaken and unshaken skimmilk. Marked liiiolysis occurred 
when pasteurized homogenized cream was added to raw skimmilk, but not 
when pasteurized natural ei’eain was added. 

No impoi'tant influence of breed on the increase iji acidity as a result 
of shalviiig was found, as sliown by Table 7, althongii the milk from Jersey 

TABLE 7 


Effect of breed on the increase in acidity produced hy shalcing for 3 hours at 25° C, 



Deerevase in pH 

.Increase in titratable 
acidity 

Natural 

milk 

Natural 
mUk -i- 
2% ethyl 
butyrate 

Natural 

mill: 

Natural 
milk 4- 
2% ethyl 
butyrate 


pH 

pE 

% 

% 

Holstein 

OO 

.31 

.049 

.059 

Jersey 

.25 

.31 

.067 

.070 

Guernsey 

.23 

.33 

.048 , 

.061 

Avrsliire 

.23 

.30 

.052 

.064 

Average 

,24 

.31 

.054 

.065 


COWS showed sligh tly greater increases in acidity. 

A definite relation, exists Isetween the increase in titra, table acidity and 
the decrease in ])II, as shoivii in Figure 2, but since with the same increase 
ill (it ratable acidity different alterations in pH would occur because of the 
(iil’iVrfUce in the buffer value of the milk, the increase in titratable acidity 
V. uiilt I i)8 luore directly related to the lipase activity. 

The increase in titratable acidity as a result of shaking the nafrura,! milk 
for 2 hours at 25° C., although less, is in general linearly related to the 
increase if ethyl butyrate or tribiityrin is added, as shown in Figure 3. 

No relation between the amount of milk xmodueed per day and the 
increase in titratable acidity resulting from shaking is shown in Figure 4. 

The milk from a large number of cows was tested to see if the lipase was 
naturally active. The milk wms cooled at once and held cold for 2 clays. 





•mawmi milk . 

■£rHVL~N"-BUTYMT£ 4 ?% 


OEC'R E AS E 
between tlie iiicro'we in ti1 
I as a result of sliaking. 


EmrtH-BurrmTE-e % 
rmaarra/N-^ % 


'%CREASE nfRArABLk AClDifr- % NATURAL MILK 
rtG. 3 . Elfect of tlie addition of esters on the ineveasc in titrutable ae 
dneed by shaking milk for 2 hours at 2i'j° C. 


MiLK SHAKEN FOR E HOURS 
A r 2S^C. 

o NATURAL M/LH 
» // if ^ ETHytsurr/MTE 


O 9 

«o 8 fi ®® *0 

o ” ® 

® ® <» « 

0 ® 0 ® •, 

o i a 

® o o 

9 ®* . ®* • o 


® ® #s a.® ®o ® o8 ® 

<» ^ ® • 
®f»«oo 0 »ee „ * 


® «» 8 


i NCREASE nrmrABLE Acioirr % 

!‘'i{|. 4 , itcialiii'.i ]ioi\V!.H‘U lli(“. 'produi'tioH (sl! ju'ilk in jtctimd.s per day and tlio in ere: iso 
ill I iti'aiaJslc luiidity produced by sliaking. 

Ab- in iilratahJe aridity on iiolrniiy •was; taken asi an indientioii 

rls;ir, the lipase was; r!ati[.'i,'al]y netive. Tlie^ milk Itoiii a luTge nmuker of 
rows iji rh'li nnceil laeialion in tiie. Kimnner 'iYas tested, tnjt none slio'wed an 
i'iii-rease in ritraranle aeitlity. A few cows i]‘! ndvaiieed undatioii in -winrer 

. .TABLE .8 

44 'dk (ihiiiiiK'd ill thij ivilitf'T 'udiioh sliowvd luituTul li/poli/lio (ictiviiif 


ill tiirntable 
aeidiliT as ti resnlt of 


I iroldiug 

! iniHluikon 


Sliukiiig 
2 lirs. at 


1 b rati!, bio; 
chlov'uio 


Montli 

of 

avion 
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ji’in'e milk in wliieli tlie acidity increased on [soldiny. Ttie tiala ;m’<' fn’"- 
sented in Table 8. Altlioiigli this milk was natiirally li!:>o]ytir;d!_v 
it sliowed about the same lipolyis as a result of shalvmg as tlid avera'p- 
noi'iTial milk. 

DISCUSSION 

Shaking raw iiiillv while the fat is in the liquid or n.-> '8 I' r-"; . 
stale activates the lipase iiatiiralh' present. Hydrolysd'. pu-- i i- 

c-ated by the increase in titratable acidity, decrease in idl, ;t;pl d.i: -!!.■ v- 
l(n‘istie odor and taste of the milk. Altliough shaking 
indication as to whether the lipase i.s naturally active lii ijst: iuihy ii -ii'C- 
ufi’ord a simple method of demonstrating ntiiekly the lipolytic potentiaiif ies 
of the milk. 

Donier and Widmer (fi) found that the ii|)ase of raw luiM; cf-ni-'i lie 
activated hy homogenization. Tliis fact lias been coidirmed, Iiy i edict's vt'** d 
and Gonld and Trout (12) showed that tremendons iucivascN m dn*- a.'iiiry 
ol; the fat occurred. Tan Dam (21) lias slmwn lhat the dfcn'c of disiier.sion 
of the fat is increased by shaking milk while tlie fat is in ffii' l.iqrrirl 
"We have CAiufirmcd this observation. Tims activation of iipa-c Isy Itnii'f: 
eiiization and by sbaking may be liasieally the same. AMco !;(';• mo itcmt cr-" 
in degree of dispei'sion is iiecessary in order to activate tlm ii;s;;>c c.r dw* 
milk hy shaking, or wliether the activaliiigt nieelunnsin is an aberAii'O in 
the surface eharaeteristies of the fat globules, is not cieai'ly dtm;o:i.--i raP'O 
by the shaking experiments alone. The alteration in ilm siirrane '/hainc- 
teristies is believed to be the activating factor, the incivase in Ibe 
of dispersion being largely ineidental. This belief is streimllmm-d by tin.* 
known influence of temperature of separation on ilio lif^.oiyfic activity (,}i; 
cream (20). Cream from milk, warmed and sepaivitcil widle rhe far is in 
the liquid state, shows little lipolytic activity as contrasted to craarn sepa- 
rated while the fat is in the solid or partially sirdr\ Ikilii n-r.ans''- 
show about the same ainoiint of lipolytic activity wimn sMhs.t..‘tp;i’iidy a. *;- 
va1ed by hoinogeuizatiou. This indicates that lipase is jodiialiy 
in both creams, but because of the previoiis teiipiciN-itu^ histmw .if die id- 
and its physical state, in one ease the lipase is at-live. in l!m mher me. 

Lundstedt (15) claimed that wdiipping cold milk biweri-d iiie 
tension of the milk. He attributed this lowering of ilm* rnrd iisoa.ifi io 
majerials removed from the surface oi; Ihe fat globules as ,a resuh. of tim 
agitation. In our experiments, shaking cold raw milk did not iiuinm' 
lipolysis of cow'’s milk nor of human milk. 

Under certain conditions ra.w milk from sonm cows iji advanciRl Im-ta- 
tion naturally shows lipoh'sis when held cold for a day or two. If is i>ut 
natural to draw the conclusion that such milk eontniiis more }i})a>e than 
does other more normal milk which does not increase in ncidit\- iindiU' the 
same conditions. However, when both types of milk are .subjected to 
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treatruouts siit'K ok io sluikiuii; or lioinoy'cnJzatioLij lliey 
’ooi]! Khn'u obooi, I lie s;ime fruiounl of lipoIvlLC noiivil'Y. Those results poiiit 
so the f'O^ieiti.siori 'ihiil, alllioiurli the auioinit of lipase as oviclenecd by sliak- 
iiJir mny vary i'onsirlerabiy. ;refc all milk (Yrotaius enoug-b lipase whieli if 
a>-!,i,va ie-.i vvotii-l ruaalitee ranciu milk, but ouJy in ilie ease oi’ certain cows, 
usiialiy in ailvatu-ed laetaliun, is the eoiidiilou of the iiiiik sncli that when 
>-ooh.‘u at onee iiie linage is in a ■naturally activated slate. T'de use the term 
at;1)vaiion in ti broad smsse lo include the pos^^ibility that the apparent 
ai-iiva' Lion ui,:i\ on diic lo tlin pireveution of the acd'toii of an inactivator. 


CONCLUSIONS 

1, Miialdirr uf I'aw, wltole cow's milk, while tlie fat is in the lici'uid or 
pariialiy iiipielied wale, induces lipoiysis. 

2, Lipoiysis induce.] Ip- shaking; will continue after die milk lias been 
coo-le-.'i io low ;eui[{eralnv(-s;. 

Tlic amount of lipoiysis indvLcc.l liy sliakiup; bears little or no rela- 
tion to breed, season, or milk prodnctioii of the eo\v. 

4. d’hc etl'ec.t of shaking’ is atiidlmted to iiii alteration in the suvface 
characteristics of the fut globules whicli creates a condition more favorable 
for lipoiysis. 

5. Anpa'rently all milk is capable of appreciable true lipolj^tic activity 
if subjected io suitable activating treatments, but only from some cows,' 
particularly those in advanced lactation in -wiiiter, is milk secreted which 
when cooled and held will show natural lipolytic activity. 
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YOLITMB CHANGES OP PAT IN COOLED CREAM 
HELD AT CONSTANT TEMPERATURE 

A. H. EISIIOI AND PAUL F. SHAEP 
DepaHmeni of Dairy Inihistry, Cornell Uni-versify, Ithaca, Ntic Yorl) 

INTRODITCTIOlSr 

The iiici-ease in, tiie specific gravity of iiiilk wiien field cold at a constant 
te.iiiperatnre has been observed by Selirbder (4), Toyoimga (6), and many 
others (2). Toimiiaga explained the increase as due to the solidili<fa1ion 
of tlie fat. Attention has recently been called to the influenee of the 
pliysical state of the fat on the specific gravity detenniiialiou (5). Tlie 
evidenc'e is clear that a shrinkage in voliinie occurs at eonstaiii tetn-perature 
wlien milk or ereairi is cooled (piiekly and held at temperatures vvliich 
indnce fat crystallization. Because of the iniicdi greater Jag in plias(' 
cliange of fat giobules, the time required for fat in mass to crystallize 
gives little information as to the time required for fa,t glohuios in milk 
or cream to crystallize, A study of the change in physical state of 
title fat as indicated by speeifie heat determinations indicated tliat about 
4 lioiirs were required for tlie physical state to approxini£ite the equilihriuin 
value (.‘I). Ill the present study, clilatoiiieters were used to follow the 
1 ‘lia.age in physical state of tlie fat at eoiist£int temperature. 

The dilatoineter has previously been used principally, to measure the 
expansion of the fat in cream, 'on warming after having' been subjected to 
dilfereiit degrees of cooling. Amii Dam (8, 9) found that the inaxiimim 
expansion occurred between 12 and 18° C. Hansen and Jensen (1) also 
showed that the more the ereani wms cooled the greater the expansion of 
the ifat oil wariniiig*. , 

expei;lme.xtal 

1b'M- ('OD.srrnri inn oi’ dilatuuicttu.' used is .illastratcil in Figure 1. 
I’ho Sfc.s'i- ul,' the :sf(i|K‘Oi‘k veas large ei-ioiigli to pcf'mit tiie iiiscrti<,m of a 
dr.'uv)) oiit gl.iss tlirougb which i])e cream wa.s iuirocliictHl, Tins per- 
iuillril Hic ^*sc;rj»c uf iiic air and Ibe complete filling of the luilh. The bulbs 
iu-M to 10 ml. The ilisTanci’; between tlie level of the luercnry in the 
sido a!‘m ('iqiillary and a rcl,'er(n)ce mark on tlie capillary was rleteriaiucd 
by means of a eatlmiometer. The diameter of the eapiltai'y side ar.m was 
]-)r(n'ions]y d(‘termiued l)y measuring the length of a mercury thread and 
nnighing tlie mercury. Prom the movement of the mercury due to con- 
traction of the fat, tlie contraction in volume per 100 grams of fat was 
calculated. 

.PcetMveu for pablicutiou May 4, 1938. 
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Severai iicairs iua'iu’e begiiimiig' tlie espenineiit. ilso ‘Ai-ig ,::5; •• 

Pi'eiv plaeril hi \ra\pi' liatlis maintained at tlie desired Ivmj*. d; d „ 

held in tliensiosiaiieally eon trolled air oa'ciis nijirb in in"). •, ■i-- 
relVigeraicd coumH. Cream iToni mixed milk vaih ima -.-d “ * '-e * •' r 

ilO miinrles, aisd cooled to 40’^ C., when O.o per cer.l (>r ! .-..a.,,,,: 

was adiltnl (7). Tlie ereaa] was tlien filtered throim;! -..■‘'.’•i . t 

.near froor.li!”-, iHel'ore being jilnml in tlie dilaloms'-'T 
w'ariHod n) lb'' C. jo melt llie fut in tlie giohiilcs. Ii li e’' .-n -d-.; 

Ihe teiiiperalure of f!ie water bath, and the irdutommer- ws ikv^I 

Tlie dilaluLuelers were lield for jfive niojiths at cofj--ia!!’, ipoe.ii ar-.-.. 
ranging from 0 io 'diV' C. The eontraetkm in ec. nor loji .n'i!',: s o'‘ i'.;- 
during llie lirsi; 48 lionrs is plotted in Figure 2. Tin- dr-.-r'*;a..o in , oi-o.-i- 
of the fat oeenrred raindlj at 0, 5, and 30° Ck ai'kw asljosjiree’ dse .--j-oa-n 
1o tlie temperature of tluj bathj the eontraetioii look lok u?e more slowly at 
13° C. and very slowly at 20° G. Some contraction ocmirrc'ii at the iowrr 
lemperal lives before the cream could be cooled, adjusted to llie lemin-rature 
of the batli, the tonometer tilled and the first reading laken. ’flu- rc' dire 
the data presented in Figure 2 should not be taken as an acenraie indieai ion 
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'Pm, 2. Cliaiige in volnnie of milk fat in cream and in mass when held at co'nstiint 
ttnaperaiaire. Cal^jalated on tlie basis of ec. change in volume per 100 grams c»C fat. 

of 1 I 10 toi:«r f‘ 0 ( lira e1 ion whicli oeeiirred at tlie dower temperatures. The 
nirvos hidictilc iho rate of contraetioii as infliieiieed hy temperato At 
teiiiperutiires below 10° C., after the very rapid decrease in vohiiiie a slow 
iut-rrase in. ruin me oceiiiTed. The increase oeciirred over a period of 
luoiiths, us Ls sliowii more clearly .in Table I. At the present time the 
explanation .for this slow expansion is not clear, but it is probably due to 
some slow pliase adjustment following the relatively raioid original crys- 
tallization the fat. The secondary expansion was not observed in cream 
Imld at 15 and 20° C., but it was observed in pure fat held at 20° C. The 
decrease in volinne of tlie fat in cream held at 25° 0. occurred so slowly 
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TABL.'E I 

Decrease in volume of fat on holding eream unit gtire ntdi: ftif for eariouH periods of time 

at eonstttiif inn pi rnli-ri. 
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tioiis oJ; tlie fat globules, as produced ■ by tlie crystallization wbicli occurs 
in, the i*i.rst few Iiom-s, wliicli is most important in controlling the behavior 
of milk products. 

CONCLUSIONS 

1. At 0, 5, and 10“ C. the maximum contraction of the fat in cooled 
creaiii occurs in ahmit 4 liours. At 15 and 20° C. contraction of the fat 
iiiay take place over a period of months. 

2. At 0 and 5° C. after the maximum eontraction of the fai in, cream, 

a slow expansion occurs for two months or m.ore. This second stage of 
expansion is probably a phase, adjustment following the initial i*apid 
er}''sta.llizal'ioii of tlie fat. ' 

3. The adjustment of the physical state of the fat globules which at 

low teiiiperatiire. approaches completion in about 4 hours, is the important 
change alters the surface properties and, adsorption on the fat glo- 

Iniles, and influences such propertie.s as cream viscositig creaming, surface 
tension, foaming, lipa.se, etc. 
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STUDIES ON THE] COMPOSITION OP BOYINE BLOOD 


I. THE MAGNESIUM CONTENT OP THE BLOOD PLASMA 
OF THE NORMAL DAIRY CALF® 

C. W. DITNGAN, C. C. LIGHTPOOT and 0. F. HUFFMAN 
From the Chemistry Section mid Scetion of Dairy Hv-simidry of the Michigan Agncnltural 
Fxpetvmml Station, East Lansing 

A study 01 some of tlie coiistitiieiits in the blood of dairy cattle was under- 
taken as a pliase of a more eompreliensiwe investigation of the prohleni of re- 
qiiireiiieiits and metabolism of certain elements by dairy cattle in relation to 
tlif; oecnrrence of deficiency diseases and wdtb special reference to the use of 
home-grown feeds for economical milk production. During the iiast few 
A'ears our atteiilion has been directed towards a study of the magnesinm 
i'criiiirements of cattle (l-M). In extending this investigation it was found 
desirable to determine the concentration and normal variations of this 
eieinent;. in tlte blood plasma of gTow-ing calves over long periods of time 
siiiee a I'eview of tlie a'^'aUalile literature on the magnesiiini content of calf 
blood indicated a. general lack of agreement concerning the normal concen- 
tratloo in tJie l:>l,ood of calves at various ages. A systematic study, tliere- 
foro, }n.is been made in which the magnesium, calcium, inorganic plios- 
pliorus, chlttride and carbon dioxide content has been repeatedly determined 
from, birth it) 18 montlis o;f age with special reference to the influence of 
growfcli eiiviroiinierit under normal conditions of calf management. 

Tlieilerv Green and du. Toit (5) reported a value of 6.5 mg, of mag- 
hesiimi per 100 ee. of whole blood for a calf 24 hours after birth. G-reen. 
and Maeasldll (6) found t'Jiat the coneentration of magnesium in the whole 
blood of a cow and calf was higher than in the plasma and that about two- 
tiiirds of the iriagnesiinii w’as in the corpuscles and one-third in the plasma. 
Normal rnac'ncsiiiiii Tallies of young calves were found to vary from 2.25 
to 2.75 m'/. per cent according to Sjollenia (7) but the values for calves 
ij’om tti 10 rfiontlis of age were given as 1.6 to 1.8 mg. per cent. Pfibyl 
(8) fouHtl that tlu:* siiiMiin magnesium varied from 1.21 to 2.24 mg. (average 
1.07 HSU’.) in four sucl'iling calves and that these values were within the 
, SUMO ranpr us Ih'cir dams. 

Aib-ru'T mu! (Jodden (9) reported that the serum magnesium values of 
ai biriii \verc definitely loiver than the normal value for the dam and 
rrnuiiiHHl so for the first twm weeks. Their mean value obtained from 55 
uoo-<‘ufin.;:iifms mi calves from birth to 28 days of age was 1.79 mg. per 100 
cc. (ranue 1.12-2.25 mg.), whereas the mean value obtaiiied from 32 cle- 

i'or puWieation. May 0, 1938, 

P.ihIP.h. I'i V. ilh the porinissioii of tlie Director of the Experiment Station as Journal 
No. ILIf (ii.s.'). 
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teriirijiati<yus diu'iiig: the seeoiid niontli of life was 1.97 mg. ( l•a^lg■e 1.47-2,50 
mg.). Groenewakl (10) coneliided, from a scrie.s of rieteriirinatiori.s tJiat 
the mean magnesium valne was 3.09 mg. per 100 of blood, plasma for 
calves fi’om 1 to 85 days of age (range 2.3-4-,2 mg,). He a.!so observed 
that the rnagiiesiiini eon.tent of calf blood was slightly liighei* tliaii tliat o.f 
COWS' blood and that there was no decline of tliis .e,lement iii calves^ blood 
during the first tliree months of life. .Maly (11) i'eported that the Ihood 
niagiiesiiini of suckling calves rang'ed from 1.29 to 2.24 mg. (average 1.72 
mg.). We (1) liave previously indicated that iio).'ma] pla.simi niagne.siirm 
values varied from 2.25 to 2.75 mg. for calves from birth, to 300 days of age. 
Under the eoiiditions of the experiments reported l)y Herman (12), tlie 
average normal serum maguesium value of ciilvfN from to 369 days (tf 
age wa.s 3.23 mg., with vailatious IVom 2.53 to 1.72 mg. 

The pi'eaent pa]ier is tin* first r«‘port of a scries of inxt'stiuaiioiis ^-uu- 
omming the Jiormal com-entratious, variations, ami relai i-uiship.s of cm-tain 
lumstituents in the liiood of growiiiu' and matui'e dairy animals, in health 
and dismme, ami ihmls speeilit*a!iy with plasma maunesium. 

JI.ETIfODS 

Seveiail impurtaiil coiisi derations uwenied tin* routine oi this e.spHM’i- 
ment. An effort 'wa.s made to oi)laiu rompat'ahh* s;niif>h*.s of blood 1‘j‘om 
calves winch weiv repiv.seui alive of normal praili'-i* in ts-df mauagemmn. 
The blood was always withdrawn in the morning aimui one iiour prioi* to 
the regular feeding time so tJie iidlucnce of food \v?k a ueuligihle .I'aiUor. 
A uniform proceduri' was also adopted for the withdinwal of the liloutl 
and its disposition after being received in the lal'mratrjry. L'l no insraure 
wa.s the blood allowed to staml at room tenipcu’ature fur any length uf time. 
The routine analytical procedure for tlie determination of plasma mag- 
nesium lias been pu'eviously re]K>rted (lb In nearly all !*ases it was, po.~.- 
sihle to check the re.sulls by a duplicate delenninatiun and suils ohecks 
were invariably witlilu reasonable agreement ( -,t, 5 ptu- rent -or liss of ■:he 
magnesium determiiiedb The sigiiilit'ama^ of ih«‘ re.sults is furlimr t*u- 
hamsal by tlie fact that one luu'son (ph { \ Ij.t was respmisible for a.l! <»f the 
<{eterniiuations. 

Samples of hhtod from KU calves (8<! IblAt'ins, 14 d(M‘>e\,s, 4 tlucrii- 
,seys, and 3 flrowu-Swiss. (if which 47 were males and 60 were bmmh'st 
■were obtained every Wi?ek or every two weeks. In a few t'ase.s less tlian W 
samph'.s of blood wen^ obtained but in other (*ases it. was piissible to (?btu5n 
the samples dining the entire period. The average numlau' of samples 
from each calf was 21. 

— Tlift calves used in tliis investigation received wh«.>le milk 
twice a day from birth to 60-90 days of age in amounts ma-ordimr to tin? 
needs of each calf, after which time tliey were changed to a ration of skim 
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he milk sliscoiilimicd a1, u-fi mon.tiis o[ a"i\ A mixture 
oo miis. t'(jua! pao-ts l)y weight, v,as i'ctl as soon as the cah’C’S vrouitl 
( aiUii]-:; ha.y (' i . S. No. 2) v/as also fed ad lib. from the saine time, 
sac Avas ff'd after tiie c.alves were 4 aioiitlis of a«‘e. "Watei’ was 
a (lay nonl rlicy vrf're placesl in stam-iiions at about 1 year of; 
vA'ich tiiiw vecre watered l)y in(Tivi<liia! water bowLs. The heifers 
foil lu.iisio.e ilaVusy the day for ('xercise e.xcept during iiielemeiit 
A' cre also jiasliinal on June grass or* alfalfa pasture daring 
frU;'.; reason aiit'r limy were It) juonths of age. 

• rmciii conimit of i]ie alfalfa hay averaged 15 per cent 'whoi’eas the 
i-ooTi'fit v.'as It'ss titan {).2 iter (tent. 


UF.sui/rs 


'rite slatislicti 

cvalnal ion 

■if the results are j-ectu-ib'd 

in Table 

1 , fUip- 

tiicnfcd by a 

bislttariim (’ 

big. . 1 ) i 

itnl a gra.jtl'i (Fig 

'. 2 ). 'riie data 



I’AIITN 

J. 




/••’/ft ft of 

(iije on pliisma mofjnnftiinn 



i ..Dt-.'i.i'f- 
A”/' ■ ctinn- 

i !('!!< 

j 

' Arctfii 

1 

1 Alin. 

) 

! 

Wax. 8 . 11 . 1 

1 

j 

P.E. 

C. of V. 

?,!«.. nu. 

^ jiiiUigVitnis p( 

r 100 c'e. of |tlii!-ana, 


per eeiit 

a.;; la;; 

g.as'.t - 1 - 0 . 01 ;" 

1;78 

3.14 ; n. 2 S 7 ' 

0 . 1 0 -t 

12.01 

t.'i a.V.i 

2 . 04 :“ 7 0.0 i>l- 

1 .lit 

3.33 0 . 3 r;-t 

0.225 

14.24 


‘J.trtn -i- fl.Ol," 

1 .02 

3.33 ii.iltiO 

0 . 2-13 

15.35 

a,-". l; !-i 

2 .:i 22 + 0.014 


3.27 0.323 

0.318 ! 

13.00 


2.407 “ n.om 

'] J*/; 

3.30 1 0.341 , 

0 , 2.30 

14.16 

n.c ira 

2 . 4 ir» - 1 - 0.020 

1.78 

3.07 0 . 3 S 5 

0.260 

15.94 

li,.N 1 Iw 

2 . 42 !* 0.025 

‘ 1.74 , 

3 . 6.5 ' 0..390 ! 

0.263 i 

16.00 

T.r. li'j 

2.-4 J -i-tMelH 

l.Uu 

3.43 t). 3 G;..i 

0.246 i 

;l 4 . 0 u 

. fC! 

2,-171 + 0.028 

J . 8 -(- 

3.71 . * 0.400 

0.270 i 

IG.IS 

a.r, 5 t() 

2 .i 2 S -■ i.M'ian 

' 1 ,H 4 ■ 

3.75 ' 0 .- 1-.31 

(). 2!>1 

17.75 

1 n .5 m 

2.535 0.031 

1.71 

3.00 0.-157 

0.308 

;is.02 

il:< ;U 

g.-ltU t- 0.032 

1 .S 7 

3 . 0;5 0.440 

0.303 

17.32 

1 r,.'i rg 

2 . .IS!) + 0.034 

l.MO 

3.03 ' 0.430 , 

0.290 ; 

16.00 

Ui.:. hT 

2.-145 + t'.oas 

; 1 .S 3 

3.(;7 ' 0.401 . 

0..311 

18.85 

11 .:. r.;t 

2.470 -r (*.037 

1 ..S-J 

3.77 0.-124 

0 . 2 SG ■ 

17.16 

Ifjfi a*’’ 

•J.'fo.'s ■ o.o;:.") 

1.84 

:;..S 3 ■ 0.300 

0 . 2-10 

15.35 

Oi.a ;»! 

2 , 43.1 ->■ o.o.'k; 

1.97 

3 . 3 S 0.353 

0.238 ' 

M. 5 J 

17.0 ;p 

■ 2 , 53,1 i 0 .U 30 

1 .S 0 

;!.72 0 . 38-1 

0.250 

15.16 

cihin* tl 

2.414 .to.tton 

1 .02 

3 .S 3 0 . 37 S 

0.255 i 

15.05 


prcv'iii'c.'! in the t.ahle were derived from 22bti; analyst's of blood pla.sjnu 
iriOi; i-alw'^ i'c,a}i Itirtli to IS months of age, and show the number of de- 
tcrtiiiniUioHh tnutle btr each of the .18 mouths, the mean inagnesiinn value 
ttrid its i'-rtbaltle error for eaeb ntonth expressed in terms of inilligTams 
rmr bid t-c. of blood plasma, the miiiimnm and maximum value for eaeli 
ntonth, tbs' standard deviation, probable error, and the eoeffieieut of varia- 
liott for (S-nJi tsf the Tterifnls under eousideratioTi. 
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c, ! ' Mi.s <'oii,siriu.ted by grouping the data in tlie frequency 
h(i' j.'liiHs iutciTals of 0.30 niff. 


DISCUSSION 

lili.ghiT oi' the 

n i!;i‘ plasma of growiiig cah^es, it is evident that both 
innoinils of this element ivere subject to eoiisid- 
ii Avili tui seen at once that the iiiean yalnes obtained 
^'ararMf-e with liiose recorded in the literature. Our mean 
Jijtclv lijffiier than some that have been reported (7, 8, 9, 11) 
iowt-r than others (b, 10, 12). The significance that may be 
y v.*pjeh of deierniiiiations of magnesium in the blood depends 
!lm t-nuditions mider tvhich the determinations were made, 
i:.» !afiOi< whiili may affect the values obtained, including 
and the particular procedure employed in eainying 
'Chod. ’Wluu! all. other conditions are uniform irregularities 
i-- hloMtl after if is liratvn will git^e rise to snrprisiiigiy large 
il,f values thtaiiied. Permitting the blood to stand at room.: 
y Ii! It<‘ Hif'i'ed i» a refrigerator for some length of time tends 
j.j.,,. jj, jp.., blnod plnsiria. It 1a desirable to em- 
>•1 .faj ihr rasHlis HHiorded aboA'e are to be viewed as results 
... aonditious Ariri<di differ in many respects 

i:-!;* drterniinationa made by other iiueesti gators. 

- 'i.-.i:;!.'.',: .c,u“ ji/iay be regarded as showing .fairly 

It i\v,' the ages under eousideration. It is important to state, 
-.r ■ "d-ve 47 maii'- ‘-a.’iA’es liad been reiuoAud from the investi- 
dme tiii'y were six months of age. The valees recorded in 
• ineiuiss i‘enrcsent ilie ii'iean values oirdiined for both 

ft.' -alves. Tiic data for each sex Ai^ere statistically analyzed 
•: vvre iu;<1efi for the rseiiod under -eousideration. 

ilic mean values are for fcjuale calves 


.d u ;- bvivveeu ijio iowesi and. liiglicsfc rutam value 
'■ Iti ifu-nth uiu! ri.nffl mg. for tiie 12t]L nioiith) is only 
I -•-•oi <u‘ ilic nucni .for ilie entir!.' 228G vabics. The 
id.,* v;;rtud-iu. from the trend line in Fig. 2 as dctcrniiiied 
.'H .‘rr-.-e ---f iu-.cdictioii u.i! the cuinbined results are rh 0.374 
iiUmtoa, Avlicreas the extreme limits o.£ observation indi- 
in the maguesinm content of the plasma of normal 
" lull per. (?.ent. 

n.j-t.oani'.r fc-aiure of tluse results i.s the array of the observed 
!hc prcslii-iiiiff liiic. The prediction curve and the dots rep- 
iius . j-’ig. 2‘i sliow the goodness of fit of the means of the 
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oIiHervt‘(i valii(*s id thd prdiHi-tion. (dii'Vd (lid'hed li;* tisf tju-'i 
wiiiiU’es tVdiu lln' (‘OiTdlal i<*ii iahle (uu{U!l*!is!u.Ml i. In a iHira. 
tioii (j 8 .‘ 2 ij iw* eeni of ilu‘ axpei-iauailnl wiii liftwat'it 

-r 1 c=., WK'i'-'as iindiM' our oxiMU-'niooiia] ooioliJi'a T'J.’-. ><.- 



servofl vxiIuHs eetually oi'riirn.Hl Itohvooii 1 c,.. i ih<‘ "L lu oiioio.ip. . 

the eliancixs are 2J»4 to 1 Ihaf any oxp(‘!'ii 2 iiU!t;ii raluo wili ho ronuh .i-rJou to.o 
■staiulard error of prediihiou aiaivo lu* ht']<Avtho irom! ioo-. It i-. o‘s.‘ uitor. 
estiii^' to note that Fi“‘. 2 yhows twc* types oi‘ variatio-i. * Oe* o;' ih».so -jx 
p!a)_”rosHiYe in elnsi'afttn* aiiP rt'pi'o'-i'O’uls a aejiiu:,; oo-r-.T' ->• -o “.i 
nesinni values from birTh to 18 niontlih of ape. 'Fliis aradHod rhaope ii. 
eorieejitrat ion h also aei-oiiipanit'il by olearix' deiitiod >-frh-s <’■' i-jiyil'O.-- 
vaj*iatio]is wliicii exieud over periods of sovera! io-anhs. ‘i’.';!- dr.-a '^ao'-a- 
tioii ort'inavil dtii’inp' ilio iirsr 4 inontlis <4' life diu'inu whi'-i* n-oe -j-o-o -^^a- 
a slip'ht. (lowiiwarii trend. This ireml was rovo>-sod diudi-'j' Isse .'hi, jiOMiy 
and tiie intiximnia value was esUildished liiiriup i lie 12ti\ iinotti. Durnop 
the next h liiontlis the <!ireclinji was iiiixed teal ilit* rjieaii vahu's f'-r Fh- ITih 
and .'IHth itfonilis were dehnitely iu\t(o,‘ lliaji the I2ih and lolls tsiosiths. 'rin- 
eoelfteitnits of variatioji wer<‘ liitxhesi fi’oiii 1he liltli in fhe l.Mh iiaanh,, 
iiuli(*al{ng', probably, a pei’iod of jihysiolou'ieal disi in'lta.ues-s. Th*- ?hi'ur*> 
huiKtiitos, Itowvverj that nf‘ilh<*r of these so-njiiit ioit.s roju'escip ;; fwut isiao.'e- 
luovenujiit in eitlier direetion issid liuti hiph or low ’r:ilue>. vowe ioo .aaio- 
tained iinlefinitely. 

Tlie liistoo’rani (Fip’. 1) show.s fairly those ap’reenusiti ii' tise fre*n.!eu4-;-. 
witli wliieh values of a piven tnap'iistiide otrettrreti asid ibs* atisounl of o-syn;- 
iiietry obtsdned iToni. the distribution of all vabu^s. Ttn^ t'oeuloioiiss 
varisrtion are eoniparatmdy large f' 12.01 to 18.85 pi*r mnit ' i>nt v;ih^e.^. 
between 1.895 and 2.795 nig, of inngne.siumi per lOli of t>ia‘-ina- oi-i'ur;>a; 
with gnsat frefnieney (79.7 ]mm' eesit of all obs'Wvatimis'-, wliile vahieN bfhov 
1.895 and nlsove 2.795 mg. w^jv Isy no meaiss ras’e. Tin* t^xsi’etiso hndts t4‘ 
obsei'vation hidieale a poitaitial dilftavm-e iii lie* tn;fniii"^iunj otuiiop? of Ho' 

■ ■ "x;. 

pbisnnt of normal taslviss of over 1(H) [ht oeui, wheroas lla* ouni^ *0 ..oida- 
tiisn btetween 1.895 and 2.71*5 mg. imlioaio a dilVm'oio*" of <ori; xr;! -oos 
tjf the naniii ibr ail numilis. ’fiiis (.liSlVrtuo'f iv, im'go in ;tiiSf.(!p.> 
large in tsuaiis t>r peretmiage eif iht' stsean for ad mosnh-'.. It '.a?.- 
assuiue, howevm', that Hit* mean vahus olttaiiied for oaeh aenni! ii.dio;i" 
an aelnal dilTorent'e in 1hf* t-onetnit ration of mairm'simn in !i>e fr.,;,: 

month to montli. 

Progressive ehanges in ilu* fdjemieal ('oiiijiu.silioi! of t*!-.* blood 0 , 00 . inol-'r 
ees'tain eondiiions, be aetoinnied bu’ isi viirioiis wa^s. bni no .‘vatisS'aetory 
explanation ean yet be oifered for Ibe faelot's whieh dihmaniiio the level of 
magnesitiiu or tbe faetors wbieb ean.se the ])eriodit' variation, s i)i t'he levc'l 

of pk.sma magne.sitnn in ibe growing bovine, Tlu* magiiesimn eoiittoil of 

■ . #■ ... ■ ■■ 

* ae ~ Stanclaivl orroi* ef piv-iiii-tioii. 
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prhi'.'iriiv upon the intake and utilization of magiiesimn, 
;;!:<s li'iHii tiie tissues and skeleton and also upon the rate 


SU.IIMAIIY AND CONCLUSIONS 

ions of itiagTiesiuiii were made on the blood pilasnia of 107 
.•alvis ; 2 t intervals of 1 to 2 weeks over, a, period of 3 jmars. 
iileiiiatec! .for tlie mean coneentration of magiiesinm in the 
OF ‘lie first 18 laoiiths of life. The mean nmgnesiiiiii values 
-iuse agreement from month to month and a (letinite tendency" 
t!j uici'mihe lip lo 12--13 months of age. The change in level was accom- 
ininied !>.v a series of rigythmic variations wliich extended over sevc'ral 
T.lm ineaii v(,iliie for all of tlie observed values was 2.414 mg. })er 
H'id.C'C. of 1)1,00(1 plasma (range 1.62-3.83 mg.) and 79.7 per cent of the 
v.i:.!l)ies were between 1.895, and 2,795 rag. (Fig, 1), whereas 72.5, per cent 
<,rf‘ tiic values oeeiirred within the limits established by the band of 

.iiornndiiy, i Fig. 2). ■ ■ ' i , , 

'Fb»'‘ values for iHagnesium, as recorded. ' above, may be regarded as a 
nf results obtained: from, a ifair sample of normal dairy calves 
inul n-.a.v ir* ust-d in a standard ()f tmmparisoii in estimating the probable 
-icrdlitsohn ntlhw dcicnninal iuiis. From the ev:idenee obtained in these 
oxp*'*r.imcnts, nm* musi condado that the mean values obtained for the 
mno-m d ral ‘iot,!, ■ ol" Buigiiiesiriiri. i.n .the :, blood,.' of "young.,' dairy animals ■ from 
montl! to iiioiitlttliffer sigiiifica.ntly. from ■•values obtained by) other ..workers. 

In .lias been ,sliO'W':n 'd:hat: tlie, eoneentratioh ■ of unagnesiuffi , caii^ not be re- 
li-ai'ded m const a.nt. ■ ' ' -The ,, range . of the' , so-called ' normal ' variation , is'' in all 
prolBfhiuiy vuffieiently wide to maliide many variations that occur under 
patlosb'oicril as well as pliysiological conditions since the niaxinmni and 
htio|mrr-ii valaes for oarh monlh arc dclinitely outside of the limits of the 
hauih 'f Jnvmaiify e.slallisiicd fur the (.‘oinbined values of the prediction 
i-i'Fs'f. T!h> ('t‘sulis sif This itivcsl igat ion also make it evidciit that fiiadua- 
laios ;o ihc iiia.sma liaignesium eo)ileut of Uie blood of growing dairy 
icdsos .’fi't' lo hi' t‘,\ I as norma! 0 {'eiuM‘e!u.'es. 

I’hi' aiii I'"!’-, wish f(i express Ilieii' appret-iat ion lo Dr. W. D. Tmteu for 
• li' ,'!'-sisi oTi'.-'” Vv II is I he M a’t istiioi ( 1 rtail immt o1 iiiedala. 
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PASTING ENEEGY METABOLISM DURING LACTATION^-'' 

L. E. WASHBURN 

Department of Dairy HushaMdry, University of Missouri, Coltmihia 

Wliat is the eiiergv requirement for physiologic maintenance’- in the 
laetating dairy cow? Important as it is in the evaluation of energetic 
economy or effieiency of lactation, this question has not been answered 
satisfactorily in the pertinent literature. The common practice has been 
to substitute the so called basal metabolism’ of a dry cow or a steer for the 
pliysiologie maintenance requirement of a laetating animal. Yet, it is well 
known that production of normal milk volume necessitates the feeding of 
twice to tliree times the energy required to maintain the dry animal, and 
that this extra energy intake is not wholly represented in milk energy 
yielded. We should like to Iviiow what part, if anjq of this rather huge 
energy intake is actually necessary to change unit metabolizing tissue from 
the non-productive to the productive state, and wdiat part is lost as heat 
increment of feeding. Graham Lusk (1) concluded that there was no 
difference in tlie basal energy production’ in laetating and non-lactating 
women. But, it seems unbelievable that such can be true also for the dairy 
cow, an animal in which the persistency and quantity of milk production 
have been greatly enhanced, through generations of selective breeding. 

To determine the physiologic maintenance level an animal must be 
fasted until the specific dynamic effect of the previously ingested food 
reaches a minimum value. This requires about two days in the ruminant, 
and causes a decrease in milk yield. The question may therefore be raised 
as to whether a cow coiitiimes to lactate, in the true sense of the word, 
when subjected to such treatment. Some investigators, in fact, believe that 
a fasting animal is not a normally laetating animal because of tlie decline in 
milk-‘viobI: The dairyman on the other hand commonly considers lactation 
to e<hitinue as long as any milk is produced. However, lactation itself is 
beiicved to be a physiologic fiiuctioii, whereas milk yield is simply a result 
of lactalion. If, as recent -work suggests, lactation is regarded as an en- 
docriim-stimulatioii of an eiiergy-eonverting system between milk precur- 

ReeeiviMl for pviblieativin Miiv 9, 193S. 

No. 17.1 iii ilie Hci-iufi'n Frasch EoumUition Scries. Co,utribnlioii from the 
I>i.‘pariiucni of Dairy ]Tu.?bfin(lry, MLssoiiri Agricultural Experiment Station Journal 
Sarie.s No. tiOu. 

Pliy.siologie, inaiuteuance i.s a term recommended liy the Comruittee on Animal 
.NutritioJi, Natiu'ual Eosearch Conneii, to refer to the energy ucce.ssa.ry for maintenance 
of energy efjuililjriu-m under ideal conditions of environment. While physiologic main- 
lenaiK-o and basal metabolism are synouomous in that both represent a level of energy 
pr<jdnction during fasting, the former is preferable for ruminants, since it i.s doubtful 
if these animats ever reac'h a post-absorptive state comparable with humans. 
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sors and laillv constituents tlieii we may reasonably believe that it may 
persist (juile normally during fasting’. The latter point of view appears 
justified for the following' reasons: 1, The rediietion or even eessatioii of 
unlit How by fasting' or failure to remove formed milk Imve no apparent 
effect; witluu certain limits, upon the ability of the animal to again yield: 
a uornui.! quantity of milk after removal of the inliibition (2; 3,) ; 2, A 
falling miik yield is compensated in laart at least by elianges vin the peree:nt- 
ag'cs of milk constituents. This is true particularly for milk fat, its posi- 
tion as priiijary, energy-yielding’, milk eoustituent being increasingly eiii- 
l^iia sized during fasting. 

Tliis report presents preliminary data obtained from festiiig. energy 
metabolism studies witli a lactating and a dry dairy cow, wliicli were .sub- 
jected to the same conditions of enviroiimeut and treatment. The main 
object h’os of these studies were, 1, to ascertain how tiie fasting heat pro- 
duction curves of the lactating and dry cow were related ; and, 2, to find 
if a ] ibysiologic maintenance level coiiid be measured during lactation. As 
a working basis, lactation was assumed to be an cn(locrin«--stiinnlatcd 
(mergy-ta)nverting system, not necessarily mcasnred by quantity of milk 
produced. It was further assumed that such an endocrine-si imnlalcd ac- 
tivity may reasonably be placed in the category with other activities such 
a.s 1 lie circulator}’’, respiratory, heat regnlating, and e,xcreun'\' mctdianisms, 
which are nsnally considered quite re.sistant to sneli pliysioiou'ii'al stress 
as fasting. 

EXPEKIMENTAn 

The fasting’ heat prodnetion of an eight year old Gnernsey cow in the 
fourth moil til of lactation and an eight year old Jensey cow which had been 
dry for over a year was measured by an open circuit-mask rc.spiratiou 
method which, has been described previously (4). Enej'gy metabolism 
was computed from the respiratory quotient^ and volume of directly ex- 
pired air obtained from, the aiiiinals in a lying position, iii ion 
periods of 20-30 minutes duration. The i’e,S])ii’ation periods were started 
as soon as pos.sible after cousnnqition of tlie last feed, and were rejiealed 
about over}' two hours during the first 12 honrs of fast and about evcr*y 3 
to 5 hours thereafter. ('orresi>oiuiing periods for cad) animal were '\irried 
out at approximately the same time of day or iiiglit and iutervat after 
feeding'.®' Prior to fasting eaidi animal was given feed of e(pial (suality 
and quantity. Between re.spiration periods tiie animals ivore kept, in ndja- 

a 'J’olal respirntciry (jiioticnt, nnfovrcctetl for uriiairr nitrogen, Init eorn'i-ted fur 
I’ermentation motluuio and carbon dioxide, dotormined by gns analy.sis ^vith 'fpdd.-tuo 
a|iparatHS. 

3 Inimodiatoly after ending a period on one eoiv tlie other animal was started. 
About 5 minutes intervened between the periods of each animal to iinsurc; emnpb-te 
washing o.ut of apparatus for gas sampling. 
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cent metabolism stalls (5) , and were a,t all times subjected to the same man- 
ner of liandliiig' and environmental temperature (thermal neutrality). The 
lactating cow was milked regularly at 6 o’clock a.m. and p.m. 

The resulting data are presented in Fig, 1 and Tables 1, 2, and 3. 

TABLE 1 


A'verage daily live weight, food and water eo7isvmption and excreta production 
during preliniinary feeding periods 


Animal 

Live 

Weight 

Haya 

1 

Silage*^ 

Grain® 

Water 

1 IMillc 

i 

Feces 

1 Urine 


Kgs. 

Kgs. 

Kgs. 

I^gs. 

Kgs. 

Kgs. 

Kgs. 

Kgs. 

Laetating ... 

#831 

373.2 

, 4.709 

11.693 

S.711* 

3.178 

1.589* 

28.820 

6.171 

19.866 

7.556 

Drv 

504.1 

1 

2.954 

10.536 

6.910* 

0.1 / 
1.589^^ 

26.199 

1 . 
i ■ : 

18.289 

8.657 


^ 5.0 Kgs. good qtiality alfalfa hay offered at p. in. feeding. 

13,0 Kgs. silage offered at a. m. feeding. 

“ 1.589 Kgs. grain mixture offered at a. ui. and p. in. feedings, 
* Last feed before fast. Average for Experiments 2 and 3. 

TABLE 2 


Average millc and fat production during fasting 
(Average for S trials) 


Period | 

1 i 

; 2 ) 3 

4 

5 

6 

Hours fasting i 

12 

24 36 

48 

60 

72 

Milk (Gms.) ^ 

2765 

3111 2026 

2006 

1262 

1612 

Fat (Gms.) | 

134.9 

! 153.1 135.0 

136.8 

98.4 

137.0 


DISCUSSION 

"While these data leave nmch to be desired, they point to some interest- 
ing aspects Of energy metabolism in the dairy cow. Figure 1 shows that 
ehai^ges in fasting heat production are in general similar for both cows. 
In liotii animals the energy metabolism declines to abont 47 per cent of the 
initial value within 48 hours after the last food is consumed. The absolute 
lieat production (top chart) is about the same for a 750-pound laetating 
t'ow ancha 1100-pound dry cow, each receiving the same kind of feed to the 
limit of appetite. Compared on a physiological weight basis (7), the heat 
yirudnctioii (middle chart) by the laetating cow is of the order of 20 per 
mmt higher than that of the dry cow. This difference remains constant up 
to 60 hours fasting. Corrected fmdher for gross energy intake (bottom 
chart), the energy production curve for the laetating cow is 10 per cent 
liigber than tliat for the dry cow. Any attempt to interpret curve II (bot- 
tom eliart) would he idle speculation with the data at hand. This curve 
may indicate tliat in the laetating cow, 1, an increasing rate of energy 
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TABLK 3 

A verage daily hody weight loss, riMrogen excretion (milk and nriue), anil 
fecal output during fasting 





F 

eeal oiit'put 


Period of fasting 

Weight loss 
Kgs. per 

Nitrogen excretion 

' Kgs. dry 

matter per 

24 llT9.*i 


73 hrs. 

Gms. per 34 ill’s.** 

Ballastc ' 

Feees 

Per cent 
loss 

First 12 lira. 


ff4:2S Lactating Cow 
91.9110 

10.979 

4.131 

37.6 

12~3C) lir.s. 


87.431) 

6.S4S 

2.00,3 

38.0 

30-60 hra 


41,360 

4.245 

.1.271 


60-72 hrs 


71.972 

2.974 

0.502 

lo.O 

Average 

■ 

First 12 Ims. 

25.117 

66.924 
(12-72 hrs.) 

Dry Cow 
129.122 

8.507 

3.6(t5 

42.4 

12-36 hrs. 


s:ci42 

4.19*2 

1.437 

20.3 

36-60 lu's 


oo.noo 

3.46.1 

it..342 

9.9 

60-72 Iu'.s 

• 

51.633 


0.1. >7 

•1.4 

A%’eruge 

26.34,6 

67.095 
(12-72 lira.) 





« TTneorroeted for hpeciiic gravity— assuiuiiig .1 gm. ].u‘r rr. of urijio or luilk. 

>>I)ry maitor voni))utc<l as follt>\VK: hay, IKK;?!; grain, ; sitago, .“at',;. Foca! dry 
matter assumotl to he same for Inelating and dry row,: almiil iiihU.k. ANo assnming 
that dry matter poremitage remains fairly eonsfant daring fastiitg. f^ee iSeaediet & 
Iiits5man (6). 

Inilial ballast assumed to be proportional to: 'Jhiily dry nutlter iufakr - tlaiJy dry 
mafler of feces \-I)ry matter intake of last feeding. Ballast for .siieeeeiiing periods "otn- 
puted by subtraetiug feeal output from biillast in jmei-eding period. 



utilization oeenrs after 3G liours fast; or, 2, that heat iiieromoiit per unit 
energy absorbed increases, possibly along ■Rutli a declining demand for main- 
tenance energy; or, 3, tliat body tissue becomes increasingly more important 
as a source for milk energy. In this eoiineetion it might bo staled fbat loss 
in weight during fasting was apparently no greater for the laotutiug cow 
tlian for the dry cow. This is shown in Table 3 and further .subsf'mUi'nted 


A striking ditrerenco in the energy productifui of ihese cows is shown 
by the })reak in tlie curve for the laetatiug aiiima! noourriiig after 0(1 hours 
of fast. The beat production level I'eaelied by both cows at 30--4S hemrs is 
maintained at least until 72 hours by the dry cow, but in the lactating cow 
it fiirtlnu’ declines about 20 per cent betwecti GO and 72 liours. This drop 
in total metabolism of the lactating cow at first thought seems fortuitous, 
but "when considered in the light of other data presented herein it takes <01 
significance. Table 3 shows that at 72 hours after food the lactating cow 
excreted feces at a rate about 400 per cent greater than the dry cow. Since 
these animals continued to excrete considerable quantities of methaned even 

■i Methane excretion variable. Average value about 1.5 liters per hour between 30 
and 72 hours fasting. 


Air:. 


QHOL 




2 3-4 3 

TIME OF FASTING BY l2 HR. PERIODS 


Iia. 1. 1‘iiHtiuy lioat production eurvoK for Inefcating GucrnKev cow I^o. 4‘>8 uiid 
e.Iurrt^tot.-J boat production (uvg. for 2 fasting experi- 
. “ production p<jv unit pJijsiologic weight (0.7?. power of live 

weight in kilograms). Bottom clmrt~~i-alues in middle chart further’ corrJeted for dif- 
lercnco.s m energy intake (Therms). Curve II for cow No. 428 obtained by dividinc. 
.lues given in middle chart by gro.ss energy intake minus milk energy (Therms). 


at ^ honits, it apitoars that fermentative digestion and absorption were 
ping on. Tims a certain part of the total heat production, even after a 
level had been attained, might have been due to heat increment of mitri... 
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iiKmt a’usovtjfHl .rroui alimeiitaiy residue. The rapid rfite of evaciiatioii of 
Ihc Iraei b.r the lactating animal would tlK'n ri'sidt ui ;; do'diim 

ill ahsorptioii and a drop in total heat production. Jn tfic 

lactating cow inijdd; have been ajiproacliing the so.eail'^d liynotlM-t cm.! mini- 
niuiu energy produetion more quickly than the dry rew. ,! iM-mcnm-l; a-- the 
liypothetical miniumni metabolism of the imminant Ini', neM-r heej; repM;i<‘d. 
we do not know how to apportion the total heat prod m.t i'm dririi!-.,' I’a'-inio' 
betiveen lieal. increment and the so called tissue iiietabolism. 

It does not seem impossible that, under the «;ti*nin of ffmiirm'. extra- 
inainmaiy syslems in. the lactating animal mighi coinpinr'a','* by ‘ini- 

on a Imver maintenanee plane, so that mammary aetivilA migjo he pr>- 
longed. Despite tlie common opinion that lactation >iiiiiiihLs tife\a1o.> liie 
level (.)f ejiergy metabolism of body tissue in general, no evidence ii:m yc-i 
been advanced to show whether the increased total met.ahoiism in hwtalifn 
is due to elevated tissue metabolism or to increased heal im-i'enumi of t'ced- 
ing*. A]iparently, increased food consumption is a fatdor in the* iiigimr 
metabolism of lactating COW'S stimulated by thyroxine iS. !4i. (t i>. Wfll 
known that thyi’nximvstimulation in humans and aniniats a]>>i> resnhs 
in greater .food intake and tissue breakdown. ..Morta.n-ei’, ro-'cn! uhs-Mwa- 
tioiis indicate tiiat secretions of the pituitary (It). 11) and adctoial gfamb 
(1.2) act upon the alimentary sj'stem.aud are imjioriant .faidors in the ab- 
sorption of nuiriment.''’ Is it not justilinbie then h* assinao tha! da- nn- 
docrine stimnlns of lactation acts in a large degree upon lim idimiMirary 
sy.steui, making for greater nutriment absorption and !ieii<-e a greater heal 
increment .from nutriment? Of course it can be ni’gued that greater foi.id 
intake in lactation is >‘ansed ]>y a greater demand of l.todx' tissue for eia'‘rg\ . 
Ill this connection, however, one must I’ememher tlud .fond intake- is regn.- 
laied essentially by appetite or hunger manifested by elmracteristj.. >,>n- 
sations and activity of the alimentary system, not by liody tissm^ in, generaL 

Another possible cause for the drop in total metaboli.siu of the lai-taiitig 
cow might be tiie bri'akdown and disappearance of some metaln-nsm stimu- 
hiting mechanism associated wdtli lactation. It is possible that, at d(t lamrs 
the, heat prf)diiction of tlie laetaiing animal liegins to ariproasdi that cd' Ifii- 
dry animai. tnially reaching such a level ijpo.n eo}u[»iefe .-cssatiim i»r milk 
secretion. Tlie data, in Table 2, however, do not seem to sub, st.-rnt late ihi.s 
r<‘asoning, at least within the limit of 72 hours of fast. It apj'.ears ib/d 
the fat synthesizing mochanism endured with remarkahh? i'onstancy iiiuing 
the entire ex]>eiimeulal iwriod. Furthermore', when etjrrected fur energy 
intake in the feed the total heat produetion of the Jaetating animal drop.s 
below that of the dry animal at 72 hours. 

5 Wliilfi tliyroxhie and the pituitary ami, adrenal linnHime-i are rs'ferrt'd to hi this 
connection merely as an example, they are also thougln to lie important faeiors in iaeta- 
tion stimulus. 
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SUMMARY 

Prelimiiiaiy data obtained by an open-cirenit-inask respiration method 
indicate that the total heat production of a lactating cow during fasting is 
about 10 per cent higher than tha,t of a diy cow. XTp to 00 hours o£ fast 
the heat production curves of both animals are essentiaily parallel, reach- 
ing a level at about 36 to 48 hours after feed. After 60 hours the beat 
production of the lactating animal further declined about 20 per cent. 
Certain data indicate that tluf higher level of total energy ineiabolisui in the 
lactating cow is in a large measure dne to heat increment of mitrinient. 

During 72 hours of fast, the lactating cow eontinned to produce a rela- 
tively constant anionnt of milk fat, although her niilk yield declined about 
50 per cent. It is believed, therefore, that within the limits of these ex- 
periments, lactation as a mechanism was unchanged hy fasting. 

Further investigation of digestion, absorption, and incident heat incre- 
ment of nutriment appears to be necessary in order to evaluate true phy- 
siologic inainterianee in the fasting ruminant. The probability of con- 
siderable absorption occurring 72 hours after food, suggests that the fasting 
level of total heat production is not an accurate measure of physiologic 
niaintenance in the ruminant. Furthermore, dilf even ces in the speed of 
movement of alimentary residue during fasting, indi(;ate that the fasting 
levels of total, heat production in the lactating and dry cow are not eoni- 
parahle wdthoiit fiirther eorreetion. 
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W. E. KBAUSS AND 0. E. KNOOP 
Ohio Agricultural Experiment Station, Wooster, Ohio 

■ViTiile eonsideriiig an installation of ultraviolet lamps in a dairv barn 
tile question arose as to the position of the lamps with respect to the cow’s 
body. It was known that solar irradiation of the cow increases the vitamin 
content of milk (1) as does irradiation with artificial sources of ultraviolet 
fight (2, 3, 4) although the evidence on this point is conflicting (5, 6). 
Oalves undoubtedly can use ultraviolet from solar or artificial radiation to 
alter their blood chemistry and mineral metabolism to such a degree as to 
prevent or cmre rickets (7, 8, 9). From the work just cited, however, there 
IS no means of determining what regions, if any, of the cow’s body are par- 
ticularly penetrable to ultraviolet light. In other species marked differences 
m the effectiveness of ultraviolet have been demonstrated by directing the 

radiation at different body sectors (10, 11, 12). 

Of ^particular interest in this respect is the wurk of Enudsen ( 13 ) who 
s owudfhat in rats radiation of the head region was much more effective 
than radiation of the back. He also found that the hair on the back probably 
was preventing absorption of the ultraviolet because when shaved areas were 
exposed marked antirachitic effects were obtained. 

^As preliminary, the work of Knudsen was partially repeated, llacliitic 
rats were radiated for various periods with a Cooper^ lamp at a 
distance of 30 inches. In addition to substantiating the work of Knudsen 
the data in Table 1 suggest the signifleant point that if the radiatioi^ is eon- 
tmiied long enough considerable ultraviolet penetrates the unshaved back. 


' V ^ TABLE 1 
Bespofise of racMtio rats to 


■liltraviolef light 


Length of 
exposure 


No, of rats 


Av 


line test 


mni, 

.120 

120 


3.00 

0.75 

0.00 


0.S8 

0 . 3(8 

0.00 


0.00 

0.00 

L20 

0.00 


Part of body 
exf^osed 


lie; id 
Biiek (unHluivod) 
Controls 

llcud 
1 •>( i ck ( unsh aved ) 
ControlH 

Heod 
Back (unshiuvod) 
♦Back (sluavod) 
Gonti-oLs 


EFFECTIVENESS OF ULTKA VIOLET LIGHT APPLIED TO THE 
HEAD OE BACK EEGIONS OP CALVES 
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Tli(\se findings Avitti rats prompted a stiicly witli, calves wliicli, it was 
]in})«,'d. might tlirnw Some liglit on the cpieBtion (if placement of nltravioiet 
lamps in a dairy Imrii installation. 


EXPEEIMENTAIj 

Three gyoups of three calves each were used in this t‘\'ii!-r.nn--ur. -\!l tn.'- 
calves received whole milk in ainoimts sufficient to juers iiiicr tUiruig 

the first few weeks. They Tvere then gradually sliified lo li'itini 
whitdi was fed at a maximimi of 16 pounds daily. The easves were i-nl a 
grain mixture composed of equal parts ground yellow eurii aufl ground f.mls. 
•At tile end of days sldmmilk feeding was diseoiitiinied. Vs'aier and sail 
were given free choice to all calves. The calves wm-o iienmnl iss groups of 
three, each piui hciiig provided w-ith stanchions so fha! the aiiirtuih could be 
treated as ijidividiuils. Raised slatted floors elimlmdcil sin- me of in-dding. 

TJie ('alves in Group I were irradiated directly on ih.e face and heail hy 
ultraviolet lamps |tlaced in front of the head ])osiiioii of ruid, ridf :r- si -MMod 
in astaiieliion. Tlie calves in Group 11 Avere irradiated on the haek by i.am}ss 
placed above the Ci'uier of the back region of each calf us it stui.d in a 
stanchion. Tu order to restrith the treattm to ife fliKu-pci r.‘Mien i-iel-. 
group of calves was (Ira t>ed with a black cloth ^viiadi p!‘fV('nt<-d I lie iigiit frmn 
.striking aaiywliere but on the bead region of tin' ealse'.; in id'wU|> 1 and 
sinvGinu'l the head regi(ui from the light in flroiq) il. tdnu{! lit served u" 
('oiiirols and receivtsl no ultraviolet light. The l;iuip-; im<‘d were uf sr>i>(<ial 
desig’n to meet the iiet'ds of the set-up.^ 

Measurements were iiiade: monthly Avitli an niti'avinie! nieier nf rim h(-;ln 
intensity oil the lieads and backs of the respective gnmps, Reading-^ w.we 
mado at several points of the head and back areu.s. Any e-ptn'ilxu- 

tioii of ultraviolet intensity’- was accomplished by adjuring ihe Indghi id; iliC 
lamps in the backdrradiatecl group. : The average inimwiry of unraviuhu 
liglit reaching the calves’ heads was 82, and tli.al ri-aidung du' (-.‘ilves' hacks 
8:k micro-watt.s per sipiare centimeter. The calves in ^d-tuip'' i cjud il ivm'e 
ex]'»osed to the liglihs i‘t>r 45 ininut(’s daily', ineiudiim a lU ndnnl!' warmin.'- 
up ])(nMO(l. It is esilmatod that the daily- exposure lit uif ravirhi !ie!‘l was 
api)roximad‘]\' tapufi to 2 hours of midsummer .sunNldih'. 

Al the beginning (tf the experiment, and at apjo-nximal.'-y m<nf!hl\ inlvr- 
vals tliereafter. blood sampl(?s were taken from each calf ami ilu' aricmnl (tf 
calcivnn and ])liosiihorns in the serum was ({(‘ten-ujined. '{’in' < 'hirk-Goilip 
method inr calciiini (14) and the Bell-Ihusy'-r.riggs in*(K'i>i!nrf' Ihr e>1ic.s- 
phorus (15) were followed. x\t the same time blood fruin iho ealve.s of t'acli 
grani> was pooled and dried before fans in a liot air cluuiihi'r. I'hese sam- 
ples of dried pooled blood were later used for vitamin 1) cnmjmrls.ms. using 
th(i line test procedure. 

iTho lamps were furnished and the installation and ultra violet nu-asuvei»enis made 
'7 the General Electric Co., Nola Park, Cleveland, Ohio, 

G.---- -y gyrv- .0 y y.-i vygAv-i;.:,-.:.; di- y-A: f ■.■dvdi-n-yy.: ; 
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After each calf died or was Idlled, tln' irom oiffl 
both eiglitli ribs were removed and freed »•!' odln-rii! 
strength of the left front and rear eamion I'xnics wa'- d 
brealciug maclime, and the ash content of iiu‘ (I’Atal 
length) obtained after extraction with a iiadiftl and ■ 
endure was followed in deteriniiiiiig the ash conlmd . 
hones, measured from the eostoelioiidral toid. 


I Q (head group) refused to eat and dio!, ])roba])!y frnm --lai-xai e-ariy 
ill the trial. Of outstanding signifieauee is tiic diitVnoK-i* h-rtv. (ho! i!!-* 
for Clroups I and 11 and those of Group 111. The oonirol ('alv-.'s dcvt-hiix-ii 
a blood picture indicative of rickets of the low c.aleiiuH ty|>e. die* bloud 
calcium and phosphorus values of the irradiated calvi's are f(ir the musi part: 
within the range of normality except :for Calf 570 11, wliieh. difd m iln* age 
of 2| months from an injury obtained during a ■vio'len.t ecaividsicrn. At: tlie 
time of death the caleium level of this calf Is blood was ratlier low. The 
other two calves in this group showed normal blood pictures at ihe tina; nf 
tlio death of 570 H. This fact, plus the rather variable results fm’ caleium 
.on calf 4 H, indicatingTHtssibly that It was on the borderline, and fla^ s!um'- 
what lower caleium value on 5 J shortly before it died, indieates that tin* 
baekdreatM calves did not respond qiiifc as well as did the lieuddreats'fl 
calves. 

The .'data in 'Table '3. 'substantiate this to sonicM^xtc:i;0,'.:'; I)iiring tlie first. 
:'part\Of '.the 'exp'erime,nt':the', vitamin.".:. D pot.enc.v of .file |.)o0.l..fid, ''l:»lo:cn::i(fi*om "tlm' 

TABLE » 

Vitamin H potcnc)] of (Irml blood ilv'.c iirocidnr) ) 


Li! 10 toiif vatuo.'j 


.Ameniit fed 


3/ 0/37 






ULTRAVIOLET LIGHT APPLIED TO CALVES <U9' 

liead-irradiated calves was definitely greater tlian that of the back-irx'adiatecl 
ealveSj but towards the end of the experiment there was no measurable dif- 
ference. This miffht indicate that at first radiation of the head region ivas- 


caught lip. It must also be considered that Calf 570 H, -whose blood had 

le 



First analysis — All calves considered 


Head 

1 


59.52 

64.53 

58 

800 

903 


2 


58.75 

53.02 

163 

1195 

1700 


3 


58.53 

50.95 

148 

1135 

1458 



Av. 

58.93 

56.17 


1043 

1354 

Back 

4 


58.89 

52.10 

186 

1035 

1472 


s' 


56.63 

49.56 

154 

864 

1100 


570 


52.12 

41.12 

: 1 70 

846 

1405 



Av, 

55.55 

47.69 

,1 

915 

1326 

CoiitroJ 

6 


54.30 

34.98 

146 

812 

1142 


569 


54.27 

46.84 

82 

1182 

1372 


581 


51.71 

35.67 

148 

736 

1136 



Ay. 

53.43 

39.16 


910 

1217 

1 





Second analysis 






Calvi 

'.'s on experiment d months or longer 


Head 

2 


58.75 

53.02 

163 

1195 

1700 


o 


58.53 

50.95 

148 

1135 

1458 



1 . Av. 

1 ■ 

58.64 

51,99 


1165 

1579 

Back 

4 


58.89 

52.10 

.186 

1035 

1472 


5 


00.53 

49.56 

154 

864 

1100 



Av. 

57. 2G 

50.83 


950 

1236 

Control 

6 


54.30 

34.98 

146 

812 

1142 


581 


51.71 

35.67 

148 

736 

1136 



Av. 

53.01 

35.33 


774 

1139 


The over-all effect of the various treatments is shown by the data in 
Table 4. These data may be treated in two ivays; 1) when all calves were 
included; 2) when only those calves on experiment 5 months or longer are 
included. When the data on all calves are included an appreciable differ- 
ence is shown between the bone ash content of the head-irradiated group 
and the back-irradiated group, although no difference in breaking strength 
is apparent. Again the inclnsion of data from Calf 570 H is responsible for 
the apparent poorer performance of the back-irradiated group. When the 
data from the calves on trial for 5 months or longer are considered the dif- 
ference in bone ash between the head group and back group is not signifi- 
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tat breakhig strength ™taes favor the ^ 

inetliod of treatment is applied botli the liead^aiid back o ^ ^ 
heller skeletal development than the calves in the eoiiUol «.. > t- 
siiperioritT must be attributed to the light treatment. 



DISCPTSSION 



Lower blood ealeinm and phosidiorns. decreased bone as . 
strength, lack of vitamin D in the blood, enlarged knees and "'p™ 1 ‘ " 

ness, and a Immped back posture, were semptonis m the '''"f ,'" ' ' 

creative of rickets. All the calves cshibited anorexia .rad - 

after skimmilk feeding was discontinued. The teeding ot dry j east dnl not 

increase gTaiii consumption. _ , n .v.vi 

Most of the calves exhibited tetauic convulsions towards I le lailii pa .t 
of the experiment. In a few instances following the spasm the call voukl 
pass into a coma and die, or, if tlie coma was prolonged, Uio amiu.i was 
killed. Magnesium determinations made on the blood pist jirevious .o oi 
during a, convulsion or coma gave values in most instances under L.i anil 
as low as ,1.6 mg. per 100 cc. These are below the normal values givtm .lor 
1 ...... T-T„nvnn» .mrl fliiV. The production ot iow- 


magnesium tetany was probably due to josumcieur 
coiild not be associated with the light treatment. ^ ^ 

So far as practical application of these finding's m eoncen 
sct'm that a satisfactory installation of ultraviolet lamps would 
utilized the greatest possible exposed surface. It would need tu 
of course, that cows utilize tlie ultraviolet in the same niuniier 

CONCliUSlONS 

Ultraviolet light from artificial sources, of sii&cieMt intui 
approximately the I'adiation received from two hour.'j of mid 
shine daily, is effective in preventing rickets in young calves : 
producing ration. 

Ultraviolet light niiplied to the. rogkin back of withers 
greatest, intensity on. the center ol the back, is almost as tdifeti\ 
equivalent aniuuut; is ajiplit'd to tbe heml region of ealvt's, 
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NATUEE OF THE SWELLING IN THE UDDER OF A COW AT 

CALVING TIME 

W, W. SWETT, 0. A. MATTHEWS and E. E. GEAYES 
Du-i.'iioii of Bairii Oaftle Breeding, Feeding, and Management Investigations, Bureau 
oj Dairy Indnsiry, United States Department of AgrionMure^ 

Dairy cows dift'er greatly Avith respect to tlie amount of swelling in and. 
near the udder at calving time. In some eases the udder undergoes a mod- 
erate increase in size but otherwise little visible change. In others it 
becomes swollen— sometimes to the point of extreme distortion. Not infre- 
quently a ‘‘plastic” condition develops that may be limited to the lower 
portion or may involve a large part of the surface of “'Gpir. The term 
‘‘plastic” is used to denote a condition wherein ’ pressure, 

as with the fingertips, leaves a persistent indcjuttTibin''”"’*^^ condition is 
often referred to as ‘ ‘ pitting. ’ ’ A pronounced case is illustrated in Fig. 1. 
This kind of swelling usually is cool to the touch. Sometimes the swelling 


Ejg. 1. Udclor with pronounced '''plastic” swelling at calving time. Note the per- 
sistent indentations rosulting from pressure with finger tips. This condition is often 
reftwred to as “pitting.” 

Eeeeived for publication May 11, 1938. 

^ Acknowledgment is made to S. E. Hall, Assistant Histologist, Division of Nutri- 
tion and Physiology, for preparing the slides from which the photomicrographs in Plate 
5 were made. 
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ilifjtip pears in a r«w days. Sometimes it persists in some degree P-r sev-n-ii; 
months. 

Tiiore is nuieli to indicate that the kind of swelling deserilM's! is ihi r-->-nh 
of edema. By definition edema is an infiltration of sermi] in u pan. .A 
medical dietionary" lists 25 or more different types of edema ihai oai'j;r iii 
linnians. It sc-cms io be eansed by a great variety of distni-haiiccs it! Ige 
physiological fniietions of the individual. Lympliedema is a ‘^weiliug to' 
tissues resulting from an increased quantity of lymph. Slniqtam* of ]\'mpp 
circulation, which is known as lymph .stasis, resiilts elneily irfnn some oi!- 
struefion winch causes the lymifii to seek new ehanneis. it a]ip(-ar> io Iti* 
conducive to fibrosis (development of fibrous tissue) wltieli prof.iut-is finilier 
stasis and still more fibrosis.'^ It might be expected, therefore, thai repeal edi 
edematous swelling would tend to produce large, fibrous udders in cftws witli 
advance in age. 

An edematous condition involving the udder and sometimes extending 
forward to the umbilicus and more rarely to the brisket, has been found liy 
Barshall'^ in eci'tain eases of aente gangrenous mastitis. It wim loimd av'- 
compaiiied by congulated blood-like material in the ciNleims. nuiltipli> ab- 
scesses, blood clots in the large veins, gas pockets in .scattc'nal ansis atai 
neoi'osis. Tills conditit>n, bowever, occurred most frequctnly I’niwccu the 
second and sixth monilis of lactation. One case was found in a diy i*ow 
and only one in twelve occurred at the time of jiart iirif ion. itacleriological 
\o.xaminaiion of the udders shenved a mixed inrectiou of Sittphulnvfh-i'Uj. 
k/urcji.i and soiiu* anaerobes of whieii VIo.sfridiiim vr I rliji was the most im- 
portant. Injections of pure cultures of either one of thc-se orgiudsms pirn- 
diiced only mild cases of mastitis, but injections of both 1o.m.a]icr rcsullciJ in 
marked edema on the clay following injeetioii, and typical gangrenous 
mastitis in 3 of 6 cows inoculated. 

Correspoiidence has I'ecently been eaiTied on with autlioritii's (..j! edema 
and on lactation in women to learn ■whether or not a, eondiiiim anuit»gous to 
that found in cows at calving time occurs in liie breasts of Witnicn at cluld- 
hirtb. Oue reply states that such a condition ha.s ictl bcfu <fhscrvc>d in 
women. Another iiulit'utcs tliat oceasionally sunie edi'matims swt'llinu' duns 
occur in the human breast at jiartuiahm^ is thought to Ik* a lym[th:dii' 

comlilioii. Apparently it does not occur with sunicient fri'quour'y of soverily 
to be considered a sei'ious disturbance in the Imman. 

As a rule uddm-s .showing an alnuidancc of the .swelling incidental to 
calving, arc not avaiJalfie for po.st-mortcm anatomical stm'ly, as dairy i-ows arc 

"Gould'S yiodieal Diet ionary (Soott) Rwoud EdUion. P. i-tiakistoii’s y- I'i,. 
Phihuic-lpliia, Pn. 

o E. V, and Glmvmloy, K, K. Lymphedema of the. KxtremUies, Aiiual" to' 

Tntornai Medicine, 0, Ko. 1, pp. 51(i~*i>3t). 393, 5. From the Mayo (tlinic. 

‘i Farsliall, 0. .T. Nature of Experimentally Frodueed Gansrrenon.s Mnstiti.'^ in Guv.-'J. 
Cornell Veterinarian, ToL 24, Ai>ril 1934, pp, 140-155. 
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.svldoiii slaii.u'lLtered u1 sueli jhi early sinye oi; laclaiioii. However, an oppor- 
tiiuiry was provided for slaiiylitering a eow tliat was sliowiiig a1: the time, an 
exTi’emeiy eungesied eoiiditiou of the udder. The eow was No. 848, a regis- 
tered IToKstein-Frieslafi, breil and raised in the herd of the Bureau of Dairy 
Induslry, Beltsville, iMd. 

T]i<‘ usual lu'oeedure witli all heifer calves in the breeding herd of the 
Bureau of Dairy Indu.slry, at the Beltsville, Md., Station, is to coinmeiiee 
periodic exaiulnalions of the comparative development of the mammary 
gland at an early age. At eacli examination the status of inanimary gland 
de.velo|)ment is grad(‘d. Nine grades, ranging from 1 to 9, are used for this 
pnrpi-se. A grade of 1 indieares an extremely retarded development, grade 
9 is applied to tiie most advanced develoinneiit, grade 5 represents the aver- 
age (h'velopment, giaides 2, 3 and 4 are below average and grades 6, 7 and 
S ai*e above. 

As a young i-alf the mammary development of No. 84S was definitely 
lioiow u\erag'e. (trades of 3 were assigned both at 16 days and at 1 month 
27 days of age. At 3 months 2 days the glandular development Avas graded 
2 and tlie condition was noted as follows : “Udder tissue development appears 
to I'K? vei-y mncJi retarded. Still in the straight tube .stage. About the same 
deATlopnient usually found at 2 Aveeks of age.’* At all subsecpient ohseiwa- 
lions up to the age of 1 year the stage of mammary gland de\"elopment was 
below average thougli some progressive improvement was made and at 18 
months the niaminary development was definitely above the av^erage. At 
each observation the udder AAms characterized by uniformity in the develop- 
ment of the individual quarters and at each examination made between the 
ages of 9 and 18 months inclusive, the glandular tissue Avas well attached to 
the abdominal Avail. 

S'onr examinations of the udder were made (Sept. 11 to October 26, 
1031) pi*eviou.s io her first eahung on November 3, 1931, At the first ex- 
amination soim* swelling Avas noticeable, a grade of 3 for quantity being 
assigned. Tile quantity increased steadily, a grade of 5 being given on 
Ovtober 6, a grade of S on October 21, and a grade of 9 on October 26 — S 
(lays before, calving. On October 26 Ibis coav also siiowed a “very large area 
of abdominal SAVtiling”. After eahiiig the sAvelling diminished rather stead- 
ily. only a vm-y small ({iiautity'' remaining on February 11, 1932, and only a 
trace (jii subsequent moutlily obseiwations until Angust 18, after which it 
ai>]iears to have disappeared entirely. Tiie swelling Avas moderately plastic 
in cliarai.'ier from October 21 to November 18, 1931. 

Udder examinations Avere not made during tbe second or third lactation 
peri CK Is, hut photographs taken near the time of each calving shoAvecl a strong 
tendeucA' for thi.s cow to develop sw^elling in the udder at each eahing. This 
Avas jiartieularly the case at the time of the fourth cahdng when the size of 
the udder reached extreme proportions. (Fig. 2.) 
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Fl«. 2, Cow No. 848 showing edematous awelLing on udder and abdomen, A. Five 
days before calving as a 3-yoar old. B. Seven days after calving as a 4-yc*ar old. C. 
One day aft(;r calving as a 5-yeax old. 
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Comments made by the men who milked this cow both by hand and by 
machine are interesting. She was milked by hand during a large part of her 
third lactation. The milker states that it was not particularly difficult to 
sciueeze the milk out of the teats but that owing to the short teats and the 
hard sw'olien lajmr at the lower part of the ndder, the milking liad to be done 
by stripping betw^een. the thumb and finger and 25 to 30 minutes -was i-e- 
quired for milking. He volunteered the opinion that the swollen condition 
existing 5 days after calving would have been present .to nearly the same 
extent 5 months after calving, as her ndder always stayed hai-d on the bot- 
tom. The machine operator who milked, the cow^ during her first iactation 
stated that this cow’s ndder w^as alwmys hard. 

The cow w’as slaughtered June 11, 1935, after her fourth calving which 
took place on June 6. Examination of the ndder after milking on the morn- 
ing of slaughter showmd it to be of extreme size and to have a very large 
amount of swelling of a plastic nature. The udder was comparatively poor 
in shape as Figure 2 shows. It was amputated as quickly as possible after 
death, and subsequently was filled with formalin and frozen according to 
liie plan regularly follow'ed with cows slaughtered at the Beltsville Station. 
Although milked out before the eow was killed, the amputated udder 
w'eighed 165.65 pounds. This represents 10.9 per cent of the live weight of 
tlu' cow on June 7— the day the last photograph in Fig. 2 was made. 

Ihm procedui-fi Mlowed, in post-inoidem studies of the udder is to fill the 
two quarters on one side of the udder simultaneoiisly with formalin under 
eoustant pres.snre. Coinparatively few cases (not more than 20- per cent) 
require more than 7-i minutes to fill the two quarters of the udder, but owing 
to the extreme size of this udder the filling was continued for 12-| minutes. 
At Ihe end of that time 24,580 cc. of formalin had flowed into the two right 
q liar ters of th e ndder. A ssuming that both halves of the udder lia d the same 
eojiacity the entire udder w^ould have held 49,160 oc, -which is equivalent in 
volume to 111.72 pounds of milk-— -the calculated capacity of this ndder. As 
soon as filling was terminated the left half (nnfilled) Was separated from the 
right half by cutting ahaig the left side of the mediaii septum. The nature 
of tin- swelling could he clearly discerned when this incision was made. Ap- 
parent ly it was outside and separate from the glandular tissue, wdiich seemed 
t o be unalTi'ci ed. The layer of sw^elliiig was about 2 inches thick. Describing 
its appearance is somewhat difficult but it seemed to consist chiefly of clear 
transparent fluid through which ran a net-work of fine silky fibers, glistening 
in apjaiaraiice, that resembled spider’s web. The fluid wuis held in some 
manner by this lacy structure and no appreciable amount escaped at the 
time the incision was made. The right half of the udder was immediately 
placed in a freezing room at a temperature of approximately 10° F., where 
it was kept until March 11, 1936. On that date it was cut with a band saw 
into vertical transverse sections approximately 1 inch thick. 
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Ai'ler havin'' Ih'CIi kept in a rei’rigeratefl room fur I'i iTtoiiiiss, iUu 
fiiieo of ihi^ layer of .swelling' was essentially niieluiiigefl, Ihe Ihiitl si ill being 
iieitl ill some manner by llie tissues or by tlie laey slnicinre non>(} on iLe day 
of siaugliter. Apjnirently the swelling was edematous in eh.-iraeler, and llie 
swollen maleriiil Avill snb.secjnently be referred to as edejimtons tissue. IMmio- 
g'raplis of tlio rnt siirfaee of tJtese seetions were iiifide aceordiitii n>>uin' nsiml 
l)i‘oee(lirr« on June 12, 10.1(1. Altboiigli these photrigruphs showed liie dan- 
diilar tissue in splendid detail, the laey slraetiirt* within the edenmious ii>,-,ne 
was less elearly brought out. TJie sirueture in the vertical transverse plane 
directly above the rear teat is sltowii in Fig. 1. 

One of the .seetion,s was again plndographed on March 10. 10.*!7. more than 
21 nionth.s after the cow was .slauglitored, in an atttmipt 1s> show the striie- 
tnro of the edeiiiatou.s tissue in greater fletfiil. Even after this extended 
period the tissue did not fi])i)ear to he apprt'chibly chfinged. The api'earance 
of both the glandular and edematous areas in this semitm is .shown in Fig. 1, 
which repi’esenfs a vertical plane directly above the front tt'at. Tiie line nf 
separation between the two areas is quite distinct, tdlhough there is .'^oine 
indication «)f a trace of eilema in llie strands of fiber running' tbrough the 
glandular tissue along the lower edge of the glandular j)r«'a, 'fo give an 
idea of the (piantity of swelling present it is noted that the <15stanee from 
the lip of the teat to the end of llie skin covering the udder slmun at tlie 
Ujiper left, measured 17 3 1(1 ine]ie.s. Attention is caib'il to tlm manner in 
which the hide is pusluid away from the glandular tissue, the way in which 
the rigid, and left halves of the udder Inive been pushed awaiy I’remt etieh 
other, and the extent to which the teat is surrounded and seemingly simrf- 
ened by the edematous swelling. The tipparent sbortetiing {j 1‘ the teat is 
shown to even better advantage in Fig. 3. 

The tenacity with which the fluid was held by the cdemaTous tis>uc is 
.shown by the lack of change wliich occurred during tlie 21 months folhiwiug 
slaughter, more than a year of ■wliicli was after tlie udder wtts st'ctioni'd. 
When file tuhh'r sections were expo.sed to warm air, however, there wtis an 
evaporation of the su.sjxmded fluid and the area.s that Innl appeared to con- 
sist prinmrily of fluid came to reseinhh' a mass of loosily eonnecltal liber. 

BuudI blocks fT tin' fresh tissue wert* retnoved on the day of slanglder 
from the half fJ tim mlder not filled with ronnalin, to he used ftir hisfoioaieal 
study. Blueks No. .1 and No, 2 were located 31 and 101 inehe.s respectively 
above the front teat; and No. 3, No. 4 and No. 5, .3.1, !f] ami 1H{ ineims rcs|K'e~ 
lively above tlie rear teat. Befoi’e the lustological stiulies wer** comideted 
some evaporation of the ])re.serviiig solution occurri'd and blocks No.s*. 4 am! 
5 were spoiled. Slides were made from blocks 1, 2 and 3, of whiedt represen- 
tative areas are shown in Fig. 5, A, B & C. The structure of the edc-matuns 
tissue obtained from one of the frozen gross seetions and photogra])}ied at 
the same magnificat ion as the other histological areas, is shown in Fig. 5, D. 
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Fjw. 4, Gross stnirturo of udder tissue iu a x'ertieai traiisvcu’sc plaiu* thmusJn a 
front teat. Although this surface was photographed more than 12 months after the 
udder was aectioued, the appearance, is es.sentially miehanged. 
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Altlioiigli the appearance of areas A and 0 whicli were taken from loca- 
tions only a short distance above the front and rear teats differs somewhat 
from area B, which was located not far from the abdominal attachment of 
the front cpiarter where the tissue might be expected to be more activelj' 
secretiug', these areas are entirely different in structure from area D which 
■was taken from the edematous tissue. Apparently the edematous swelling 
does not invade the glandular tissue to any appreciable extent but is con- 
fined chiefly to the space betw-een the mammary gland and the skin. 

A part of the routine that is f ollowed in comieetion with the post-mortem 
studies of the eowf udders at the Beltsville Station invoh’’es a number of tests 
of the tissue after it has been filled with formalin, frozen, and csuit into gross 
sections approximately one incli in thickness. Discs having an area of 6.25 
square indies, are cut from certain gross sections at definite locations. 
Among the severaf determinations made are tests of the sponginess of the 
tissue of difl'erent udders and of the tissue from different parts of the same 
udder. The discs are soaked in. water under vacuum, weighed, subjected to 
a pre.ssure of 812.5 pounds to eiiminate most of the water and weighed 
again. They are then resoaked as before and reweiglied after which the 
degree of recovety and the amount of fluid taken up and held by tlie tissues 
per unit of pressed w’-eight are determined. 

After pressing and resoaking the weight of the discs taken from the 
glandular tissues of the udder from cow 848, averaged 97.7 per cent and 
those from the edeniatoiis tissue averaged 96.6 per cent of the soaked weight 
before the pressure was applied, indicating a very 1 high recovery. The 
edematous tissue, however, was decidedly more spongy' than the glandular 
tissue of this udder as it took up a quantity of water equal to 4.41 times its 
pressed weight as compared wuth an average of 1.91 times its pressed weight 
for the glandular tissue from a numher of different locations. The pressed 
edenialous tissue was particiilarly dry in appearance and seemed to consist 
almost entirely of loosely eomieeted sheets or layers of light colored eoii- 
neetive tissue running nearly parallel to each other. Aif.^dried edematous 
i’.issuc was louud to ho onlj^ 41 per cent as heavy as air-dried glandular tissue. 
Ihio air-dried welglit, was only 7 })er cent of the weight before ^iressing for 
■Hie edemainns as compared with 16 per cent for the glandular tissue. 

Tliere lias long heoii a question as to whether or not intense swelling of 
ihc udder at calving time is objectionable. Observations of A. G-. Van Horn, 
Sniieriiitendent at fhc 'Woodward, Oklahoma, Station of the Bureau of Dairy 
Industry, indicate that the daughters of one sire used at that Station were 
particularly subject to intense and persistent swelling and that the swelling 
prevented a number of animals from reaching their maximum producing 
ability. Apparently the swelling described by Van Horn was edematous in 
character and similar to the condition described in connection with cow No. 
848. Frequently it was accompanied by abdominal swelling, especially in 
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young eows. It was ropuiled that the sweiliiig reinaiutvl Ifuig^i.st in ilia 
i;)oorosi all ached udders. 

Ah jmndously iudicaied cow No. 848 iiabitualiy showed ('dciitatuus .suell- 
iug at each parturition. Photographs taken 5 days before seeoutl calving, 7 
days aftei' third calving and .1 day after fourth ealving give some i<]ea of die 
extent to whieli it occurred. The one taken before second calving shows not 


and cdcmiito'iiH 'tissue*, -^A, glyiid 

tis.suo frtuu jn>rtiim oj' I'vunt tjuurtor; B, glrinrl fissiu? a|i|ii'r jMirluai tiV friUil 

quarU-r; C. ,a!aud t issiie friuii luWf.T portion of rofuv quarter ; 1), otii-maiuiis lis-JMc, 




CONCLUSIONS 

Aside from the edematous swelling there was notliing about the appear- 
ance of the udder of eow No. 848 at any time to indicate any significant ab- 
norniaiity and all four (jiiarters of the udder were functioning at the time 
of sluughlco*. Tlie ijouit that stands out as of particular interest is the, fact 
tliat the iulense swelling, wliieh occurred in the udder of this cow at calving 
time ap]>arently was edematous in nature, and that it did not appear to 
invade or affect the secreting tissue to any appreciable extent, hut on the 
eonti-ary was confined chiefly to the space between the glandular tissue and 
the skin. 
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considerable udder swelling but a definite abdominal swelling in the 
region of the navel. (Fig, 2.) 

In production, cow No. 848 was somewhat erra,tie. During the first lac- 
tation which commenced at 2 years 1 mo., she reacted to the agglutination 
test (Bang’s disease) and was moved to other quarters hut was continued 
on the same schedule of feeding and milking' and did not appear to suffer 
any marked reduction in milk flow. Her production, however, Awas low — 
never going above 42.5 pounds on any day — -and amounted to only 5698 
pounds of milk and 187 pounds of butterfat in 365 days. Calving again at 
3 years 3 mos. of age she reached a high point of 80.2 pounds of milk in 
one day and produced a total of 11,695 pounds of milk and 377 pounds of 
butterfat in 323 days. In her third lactation, at 4 years 5 months, her high- 
est production for a single day was 74.0 pounds of milk and her total for 
365 days was 15,200 pounds of milk and 520 pounds of butterfat. 

Eoutine studies of the rate of milking with a milking iiiachiiie indicated 
that she was a slow milker. Timing studies were carried on during the first, 
second and third lactations. At the first 2-day timing, 121 days after first 
calving she was producing an average of 22.8 pounds of milk daily. The 
time required for milking was 8.35 minutes,. 31.4 per cent of wdiieli was spent 
ill massaging, and 20.8 per cent of the total yield of milk was obtained dur- 
ing the massaging period. At the second 2-day timing, vvhicli occurred 119 
days after second calving, her average production was 42.25 pounds of milk 
daily, the time required for milking "was 9,75 minutes of whicli31.2 per cent 
was spent in massaging the ndder, and 38.3 per cent of the total yield was 
obtained during the massaging period. The third timing oceurred 49 days 
after third calving, when she was producing an average of 71.75 pounds of 
milk daily. This time 13.10 minutes was required for milking. Only 2.8 
per cent of that time was spent in massaging and the massaging yielded only 
0.6 per cent of the total quantity of milk. 



THE BREEDING EFFICIENCY OB^ PROVED (AGED) SIRES 

J. E. DAWSON 

Bm'emt of Dairy Industry, Vtiited States Department of AgricultuTe 

How many years of usefulness can be expected from a dairy sire that is 
5 years of age or, older f How frequently can such a sice be used successfully ? 
Do seasonal ebang’es bave any effect on tbe breeding offieieney or fertility 
of aged sires! Wliat effect if any does moving, and tlie subsequent cbange 
in environment, have on the usefulness of an old sire ? • 

The Bureau of Dairy Industry has not only used proved sires in its 
various experimental station herds for a number of years, but it has prob- 
ably used more proved sires than any other institution. Recognizing that 
the records of these sires might disclose some information with which to 
answer these questions, the author has analyzed the service records of 20 
proved sires used in the station herds. The results of the study are reported 
in the following pages. 

SOURCE AND NATURE OP THE DATA STUDIED 

The data for this ^study were collected from the breeding records of 
the Bureau’s experimental herds at Jeanerette, La., Lewisburg, Temi., Han- 
nibal, Mo.,^ Columbia, S. G.,d Hpntley, Mont., Mandan, N. Dak., Woodward, 
Okla.,' and Ardmore, S. D."’ 

The study includes the breeding records of 20 proved sires for which the 
data were complete and known to be accurate. Other proved sires were 
used to a limited extent in these herds, or for short periods, and they will 
be referred to in the discussion. 

The data do not afford a comparison between young and old sires because 
very few young sires have been used and only for short periods. Neither was 
it possible to determine the breeding condition of the females in these herds, 
except in a general way. All the herds were managed by experienced men, 
most of whom were capable of treating ordinary breeding troubles. Veteri- 
naiians were employed for the most difficult cases, and it is believed that 
breeding trouble with females was no more serious in these herds than in 
the average breeding herd. The herds were subjected periodically to tests 
for Bang’s disease. There was an occasional female reactor in some of the 
herds. None of the bulls included ever reacted to the Bang’s test. 

In this study, the breeding efficieney or fertility of a sire, as indicated 
by the riumher of services per coiieeption when the sires were mated to fertile 
females, is expressed both by ratios and by percentages. 

Eceoived for publication May 17, 1938. 

1 Dairy work at these stations is in cooperation with State agricultural experiment 
stations. 

2 Dairy -work at this station was discontinued in 1932. 
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TIig diUi), w(.‘i.*G lulnilatod antr ammged to show breediiiG’ s.'iiir'uMie.y or 
fertilily, ])y iiionrhs. l)y yoars, and by ages, for the 20 sires liuriog m.w iiin.-' 
tliey renuiiiied ferlilt* and in serTice in tiie station herds. Tiie '-■.rrvirf''-' tu 
all ecov.s iiiehah^ lJio.se to fertile cows, sterile eow.s, and to rows in wliieli 
pregmuiey was doidjlfnh and are of interest in. sliowmg wiiether ilh.-r! i.s 
auj" relation bonvinm freijnenej^ of service and breeding tdiirieney. 

For the purpose oL“ litis study a female was considered i'i>riile 'ii]s n* it'O 
time of lier last coiiceplion, no matter how many times site va> breti i'ur Jon-’ 
last conception or to how many sires. All services to a cow., after hi’r Ittsr 
coneeptioip were credited to the bulls as services to a .sterile feiiiah' milcss 
it was definitely known that the cow was x^reguant. 

In a few- cases, sires were continued in service for some time after they 
became sfcrilc because th(3 fact that they were sterile ^vas iK>t evident at tlse 
time. All services credited to a sire, after he got his last eonceidion are 
(nnitted fj'oin tlie ettiiiparalive study. Only service.s oceiirring after a si,re 
was 5 years of tige are included in the tabulation. 

SiresBliulied 

For convenience in in’esenting the data, the 20 sires have been ininihiTcd 
from 1 to 20. Table 1 gives tlie breed of each sire, liis age when lie begjnii 
.service in the .station herd, his age when his use was actually di>eont itmed. 
his age wlum lui was jndgeil infertile, and the length of Ins j'ertde servlet* in 
the .siatictu lunal. 

The 20 siivs include 8 Jerseys, 2 GhierUvSeys, and 10 Ilolsieius. With the 
exceiatioii of sires 0, 11 and 14, all these bulls were j>roved. .*'U’t‘s wlien they 
began service in iiiese station herds, and they varied from o lit 10 year.s of 
age at the time. Sire.s 9, 11 and 14 were started in service as y tiing nnprovt'tl 
bulls, but -were proved later. 


F]:L:i)lNt'| AND MANAGEMENT OF THE BtJLl,S 


All the bulls liad Ix'en moved to the station at which thev were iil^f'd 


shortly htOnre the .stan, ttf their service. Ihills d, 5 aiul It were lUitvetl rather 
short tlislaui'i's by truck. Itut tin* otlu'i'.s were .shipja.'d se\fru! hnnilretl mlh'S 
by Irain. This movement was net'essariiy actcompanied in nitt.st c:o;e,s by 
abrupt ciianges in eiivij’nnmt*ntal and cHmatii* cojuiitions. 
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*\ttentiou is directed t(t the wide range of climatic conditions at the sta- 
tions where these bulls were in .st'rvice, as this may have a bearing an some 
of the points discusstal later. 

All the bulls were kept in .strong pens and were allowed to run in <*!■ out 
of a shod at will. The rations varied .somewhat according to the station. 
A good cjuality of legume hay was fed, but was given in limited amounts ii 
the bull wa.s inclined to develop a large middle. Grain, nsnaliy tlie mixture 
fed to the regular herd, was fed in .sufficient amount.s to keep the bulls in 
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(h' «/ ili’ . 

„ti< f/ 


TABLE 

■f f ',1 ^rhf ti IJti'ii .started service m the Bureau’s station herds, age lohen their 
(■"if- )Uhd,agf ii'hen they were judged infertile, and the length of their 


j tii. de strvice hi these herds aftt 

1 


Age 

when 

Age 

Sire 

1 

service 

1 when 

Ho. i 

i-.4U.-^Uu i 

began, in 
i these 

ufk was 
discon- 



, herds 

tinued 




Fr.-lfo. 

1 

Ji-r.scv 

5-11 

10-9 

2 


S-"3 

13-5 

h 


7-1 

(1) 

4: 


10-5 

15-2 

5 

l.Du'rusi-y 

10-3 

13-3 

6 

•Inf'i'iipty 

7-3 , 

13-10 

V 

! i(«r-D-iu 

6-10 

i 12-3 

S 

iloKteiu 

' 0 0 

I. 10-7 

0 

3*«ti!hU>sn 

4-1 

i 8-0 

10 


. 6-2 

i . 11-4 

n 

f I hI- 

! b-r; 

6-10 

!'.! 


6-i) 

12-5' 

!.- 

I lel-it-'bt 

n-t 

9-11 

5 1 

!!(*no-hi 

3—S 

16-1 


Age 
when 
sire was 
^judged 
iiifei'tile 


Yr.~Mo. 

10- 9 
lS-3 

( 1 ) 

14-6 

13-3 

12-0 

12-3 

( 2 ) 

( 2 ) 

11 - 2 


Length, 
of fer- 
tile ser- 
vice in 
the herd, 
after 5 
years 
of age 

Yr.-Mo. 

4- 10 

5- 0 

( 1 ) 

■ 4-1 

3 - 0 

4- 9 

5- 5 
5—2 
3-0 
5-0 


Station where sire 
was used 


Jeanerette, La. 
Jeanerette, La. 
Hannibal, Mo. 
Lewisburg, Tenn. 
Golumbia, S. G. 
Columbia, S. C. 
Huntley, Mont. 
Mandan, IST. Dak. 
Huntley, Mont. 
Manclan, N. Dak., and 
Huntley, MontV 
Woodward, Okla. 
Woodward, Okla. 
Woodward, Okla. 
Huntley, Mont., and 



.It'l ly 

7-2 

j 

8-9 

S-9 

' . l-?' 

Ardmore, S. I) 
Jeanerette, La. 

It; 


r -9 

10~0 

10-0 

2-3 

Jeanerette, La, 

i, 1 


7-U 

9-10 

9-10 

2-1 

Jeanerette, La. 

. 

.b-rM’y 

7-1 j 

12-0, ■■ 

12-0 

4^1 

Jeanerette, La. 

fO 

1; 

6-S 

(1) 

(1) 

(1) 

Woodward, Okla. 


d.iKulii 

6-11 

(1) 

(1) 

v(l) 

Mandan, N. Dak. 

ri.g. 


ti-S 

10-103 

12-0* 

4-53 



^ St ill iVrtile and in actire service as of May 31,.1937. ■ 

r.'t !iif‘ wkcii (lis|) 0 '<ed of. , . 

Av-T.iac Air 37 
■4 \ .-(■'•s’l't' Ttir 13 i-irep. 

li 'ii’ "ii. Silii;!’*' was fed sparingly. Tlie bulls were encouraged to 
•\ I'lti (.,!) •lysU'D.satkwplaii of exercising was followed, 

PFl'tDINV, AND MANAGEMENT OP THE Coal'S 
N-iti.-iii -, ii! ihc varidiis herds where the bulls ivere in service w’ere 
-i aiiri liianayil uiuler ilesirahle conditions. All cows on official test -were 
■iven a ...-rade i>}' iegnine liay and silage, and a grain mixture. As a 
I'iDc. liic vex*." ojs tesi received .no jxasture. The regular herd cows ivere fed 
h-gniov iiay, (-.ihige, ami a„ limited-grain ration, and pasture. Many of the 
•■■‘Ws were in. .feeding expei’iments in which they received only roughage of 
e'ti'Hi Snuiies by the .Bureau indicate that this practice does not 

ihc fcHiliiy (tr breeding condition of cows.® Pasturage at the sta-tions 
vari(‘d in Idnd and (piality, -with the region and climatic conditions. 

3 Gr;iv< H. R. R., and Dawsun, J. R. Pcoding Dairy Cows on Alfalfa Hay Alone. U. S. 

rd. Ajrr, 'IVvb. .Bid, U 30 , 3938 . 
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Wiu>a\’o-\V!^ were on ti-st tliey were bred np])n>x'nn:it.«*iy n lufinhs 
eylviiiy, whereas eows in tiie regular herd were bred 2 io 3 inunihs afier ealv- 
ing. Heifers were bred for the first time at approxiinateiy f o juonth> t.f .-ly!-, 

EESULTS AND DISCUSBTON 

Length of Fertile Service in the Hcnh 

Aeeording to the data in Table 1, the 20 sires wcmv sittrled in servh-e in 
these herds at (he ayerage age of 6 years 8 inontbs, Elhiiinating sires 0 and 
.11. whieh were started in service as young’ bulls, the average age Hiai the 
remaining 18 sires were started in service was 7 years, 1 niontli. Three of 
the sires are still in service and the average age of tlie other 17 was 10 years. 
10 months when their use was discontinued. Thirteen of the 20 .sires died 
or Averc infer Ule at the time they avcj’C dispnse<l of at an averagt' age of 12 
years. The average irudod of fertile serviiie for sires in Ihe^e herds was 4 
years 5 montlis for services after the age of 5 years. Only 17 (*f tlse 20 sires 
were included in this average' since sires 3, 10, and 20 art' still in st,'rvic(*. 

In addition to the sires sliowii in Table 1, olhei* ]>rovt'd sires were nsi'd 
in tlie station herds, Se^’en of tliese were victims of injuiw or disease afti'i* 
a short jieriod of servi^^e, and tw<i AVere fre<ptently shifted from oiu' lu’rd to 
anotlier so Unit tiie breeding data on these sirt's are not ('onsidered .suitable 
to use in tins .study. Tin* .slumtest jieriod of servit'o Ity any of the 29 siri's 
Avas 8 inoiith.s and the longe.st period of fertile servie.e Avas 11 yisirs 1 luunth 
liy sire 14. not including his .services prior to 5 years of age. 

Sire 14 Avas fertile U]) to the time of his death at 10 years 1 month of age. 
A sire in the Bureau’s herd at Belt.svi]le, Md., Avas fertile to the age of 10 
years 4 months. A sire in South Carolina* is reported as bt'ing in .servi(*e 
and fertile at 17 years 1 mouth of age. 

Fertility of the Sires 

Table 2 shows the mimher of services to all cows, ])y each' sire durijjg The 
lime he was used iu the .station herd, alsct the number of services to fertile 
cows oidy, ami the number ctf conee})tious obtained. Tlie .ll'iliUty of the 
sire is repre, seated hy the pereentage of .serviees to fei-tile cows Ihul n'siihed 
in eoneejdlons. 

Tlie 20 sire.s had a total of 3,585 services to all cows, of which 2,982 were 
to fertile eows. The total number of coiuM'ptions Avas 1,197. 'This is a rat at 
of 2,49 per conception, based oil .seiwicea to fcndile (tows. 

The 20 sire.s varied in fertility, from a Ioav of 21 per mil for sire 4 to o 
liigh of 71 per cent for sire 16. Tlio average for tlie 20 sii*('s Avas 40 per (vnt, 
and 10 of the sires Avere below the average for the group. 

^ Fera’.s Rahier of Appin (54700, a Gucnisoy sire owned by C. S. McCall, Boimetbville, 
S. C. Information to the author through J. P. LaMaster, Clemsoii College, S. 0. 
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TABLE 2 


The relative fertility or breeding efficiency of the sires during the time they were used 

in the station herds 

(Only services after 6 years of age are inohided) 


Sire no. 

Services to 
all cows 

Services to 
fertile cows 

Gonceptions 

Breeding 
efficiency,! 
or fertility 


Wo. 

Wo. 

Wo. 

Ter cent 

3 

326 

254 

. 78 

31 

tj) 

121 

72 

19 

26 

o 

160 

144 

58 

40 

4 

267 

235 

60, 

21 

5 

135 

120 

35 

29 

6 

147 

133 

49 

37 

7 

181 

170 

57 , 

34 

8 

141 

117 

.72 

62 

9 

142 

126 

41 

33 

10 

397 

356 

144 

41 

11 

87 

63 

29 

46 

12 

196 

166 

109 

66 

13 

166 

146 

96 

66 

14 

169 

145 

72 

50 

15 

97 

66 

23 

■ 36 

16 

58 

44 

31 

71 

17 

98 

71 

40 

56 

18 

292 : 

211 

47 

22 

39 

251 

209 

S3 

25 

20 

164 

135 

-.94 

70 

Total 

• 3,585 

2,982 

1,197 


Average 

.179 

■ ■ ■ ■ ■ 

149 

60 

4:0 


1 Based on tlie rxinnber of sorriees to fertile cows that resulted in eoneeptions. 


Miller and Grcives-'^ reported tke breeding records of 10 mature bulls and 
18 young bulls used at the Beltsville, Md., station. Tbe 10 mature bulls liad 
1,109 seryices to fertile females and got 289 eoiieeptions, a ratio of 3.83 
services per conception. 

Tlie ratios of services per conception, both in this study and in the Bclts- 
ville report, seem very liigh. The lierds all have had breeding trouble at one 
time or anotber, as a result of infections of various kinds. These high ratios 
are undoubtedly due in part to the use of older sires and also to the fa,ct that 
sterile co’us are held, longer in these herds, in an effort to get them to breed, 
tlian -would be tbe case in most herds. 

Effect of Age on Fertility 

Table 3 gives the number of services to fertile cows, the number of con- 
ceptions, and percentage of services that resulted in eoiieeptions, for the 20 
sires according to age by 6-month periods starting at 5 years of age. 

5 Miller, Frefl W., and Graves, E. E. Eeproductioii and Health Eeeords of the Belts* 
villo herd of the Bureau of Dairy Industry. U. S. Dept. Agr. Teeh. Bnl. 321, 1932. 


The effect of advancmg age on fcriilUy of sires 
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5 

46 

24 

52.2 
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67 

O 
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52 
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10 
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69 
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12 
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14 
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14 
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8i to 9 

15 
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40.4 

97 to 10 
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13 

21!) 

74 

33.8 

107 to 11 

13 

225 

37 

25. ii 
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40 
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IS 

1003 

3S4 

■ fiS.l'" 

11 to .13 
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1.10 
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3.3 and over— 
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45 

28.3 


> BaHC'd on nninl.ior of sp.r'>'k'f}5 fo fortilo t’oxvs llsril rosiuivti in eoner-pi 


It is ill* inicrosi iu ijuuiticii tin; exliviiu’ v.'iriniitm in j'orn'uy (*f ilu' in-li 
vjtjiia! isjrs% jis Sj!'** I, ns nut' ".\niri(»U*. Vi;s> 1(j!| poj" oiMil Trs' 

lilnal ill': nu’aui'aA in (i yaai's. auu jiis iVrtiiil y (h-njipoti 70 por .hirh:; 
1h(‘ j’oJ low’d I'i' h .At Hit* np* of Ul ?<> 7 yon!--;. liio.vs-ViM'. on y-f 

only .1 oont‘<'])1 ion in 15 sorvioos in rorlih* oows, ’nnlirai nsy a itMi uliy ni’ oj-l; 
Ci,7 ptd‘ i,.'oul. Ills i'ortiliiy I’oiU'iHn] ol.O por i-nni ni l!n‘ nf ;s o, > V'.-n!*'- 
tljtdi tlropi)tal siiai'ply to ]!),.’!. por ooiiL Duriutr iho ii iianiih liidOi-O of fi 
Iieavicst soiwit'o, from Of 1o 10 yonrs, his fertilhy was otff; per who) 

he got 15 cojicf'jitious oul o.L' 4B stM;viee.s. For Uio uoxi O-itiodih ni-rioO h- 
gut only 1 eoiioeption out of 34 services, indicating a fi-rti!ity of nihy 2.! 
X:)er cent. 

Sires 8, 12, 13, 1C, and 20 for the must, pari, had a high fertility througli 
out the years tliey were used. 





Sire 14 remained fertile to the oldest age of any of the 20 sires. Wliile 
there were a few periods when liis fertility was low, lie showed a high degree 
of fertility thronghout most of his life and up to the time of his death at 16 
years 1 month of age. 

Table 3 also shows the relation of fertility to advancing age, by 2-year 
age periods. At 5 to 7 years of age, the fertility of the group was 51.9 per 
cent, decreasing to 44.4 per cent at 7 to 9 j^’ears of age, 35.1 per cent at 9 to 
11 years of age, slightly increasing to 37.7 per cent at 11 to 13 years of age; 
with a further steady decrease to 28.3 per cent for services after 13 years of 
age. On the average there was a decided and consistent decline in fertility 
with advancing age, but the breeding records of the individual sires indicate 
tliat there is great variation in this respect and tliat conclusions based on 
averages should be carefully considered. 


TABLE 4 

The effect of frequency of service on fertility 


Frequency 
of service 
(Services 
per sire 
per inonllO 


Services to nil cows 


Services to fertile cows only 


No. 
1 .. 


ZSTuniljcr 

of 

sires 

inclvuled 

No. 

20 

.19 

19 

20 
19 
IS 
17 
15 
15 

5 

9 


Services ; Ooneeplioiis 


A'o. 

156 

.“120 

360 

408 

495 

330 

329 

296 

315 

110 

1 

84 

52 

28 

90 


No. 

63 

135 

137 

130 

166 

132 

109 

89 

78 

28 

39 

19 

28 

9 

IS 

1.3 


Per 

cent 

40.4 

41.4 

38.0 
31.9 

33.0 

40.0 

33.1 

30.1 

24.8 

25.5 

29.5 

22.6 

53.8 

3® o 

2o!o 

40.6 


.Nnmber 

of 

sires I 
included 


j Services j Conceptions 


No. 

19 

20 
20 

19 

20 
17 
17 
11 

8 


No. 

169 

340 

363 

420 

395 

324 

240 

24S 

171 

40 


Per 

cent 

57.4 

47.1 
42.7 

38.0 

40.0 

46.0 
38.3 

24.2 

sels 
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A’/yV't*/ of Frequency of Service on Fertility 


’Wli.-ii docs rrcfjucoicy oC service liave on tlie fertiliiy «»f s'M : 

Table 4 ^^ilo'\vs llie mniiber oi services, to all eov.'s aiMl to I'enUi? il'...- 
iiuiiibei* «u‘; c' 0 !iee])ii(»]is, and llie t'oriilify of tlie 20 sires, arraaii'etl 
to the 55unibei' o1! stnviees per ealeiular month. Considerine' sevviet>> a. i'er- 
1 ile eov’s only, the trend was deeidodly toward a lower fertility as i.lir: tr-nioior 
(?!' sej'viees increased frimi 1 to H pin* month. As the inniibcr inercc>s-d. be- 
yond 8, Ihero did tint ajipf'ar to be any furtlier deeline in i'erriliiy, 
ever, many of tin* sires sliowcd jnsi as higii or liigdier ferriUty when 'iised 
from 7 to Id times a un-juth as llitw did when used oiilv once a moiitb. 

It is probable that tbe most prunonneed effect of frequency of service on 
fertiliiy will not bt; felt mnil a. time following tlie period of service. Witli 
this point in mind, the data wer<* Udnilated by months and by sires acw 
to tJiti nninlKW of total scj‘vi(‘cs Hint particnbir sire bad bad during tli 
ceding monlb. Tabh* 5 gives tlie la'siilts of tliis talnilation. 

TAllliE 5 

Thi' tjjt'ol of fni[Hi/U'ii of til t'rh‘1' in one month on the fortlVdy of the, siren 
(lurin;/ the faUoimng mo 7 ith 




Boi’Viee.H tu ('ow-;, I'.iiiiTjit iffH. 

fertiliiy for Oh* I'niluunfc inMj.lli 


iS'juiihi’i' of 
sires 
iiu'ludetl 


Bervii'os during 
orceodnig nioiiiu 


Services 


!No services 
.1 to a, indusive 
4 to G, hu'lusiv(“ 
7 to a, inelusivu 
10 tiud over 


Sixieeii sires Jnul 01 servii'.es and seenred 43 eotieeptions, indicating 47,3 
per cent fertility, diiring mouilis Ibat followed months wlien no services were 
permit ted. When 1 to 3 services tvere pcrnnlled jter monib, tiic iVrfiiily for 
the following montii was 41.0 ]tcr cent. The dedhie in fertiliiy on this bads 
of inlerpretjitiou is rallier j*a])id and iMmsisleni. When 10 str nmi'e serviees 
wen‘ permitted in one monib, tbe fertility for the following inonih w.'is 2!Mi 
per cent. It would appear llial u rest peritai of it month is of distinct lamdit. 
and that as tbe number of services per montb incnaises to 10 to- more there 
is a decided and consistent droji in fertility tlie following nmnib. iko'i* 
again, however, was fouiul great variation between individual sirt's. 

It is a matter of interest to note that 24 per eent of all services t(.> Use 20 
sires studied were at the rate of 1 to 3 per month ; 35 jan* cimt were at the 
rate of 4 to G per month ; 26 per cent tvere at the rate of 7 to 0 per month : 
while only 16 per cent of all sei’viees -were at the rate rff 30 or more ptw month. 
One sire ivas used 23 times, during one month, and another sire was used 
19 times. 
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Effect of Season on FeriiUty 

Are old bulls more fertile a,t some seasons of the year than at otliers? 
Table C shows tlie niimbei’ of serviees to ail cows and to fertile cows, the con- 
ceptions, and the fertility of the 20 sires according to the month of the year 
ill wiiicii the services were performed. 


TABLE () 

The effect of season on fertility of 


Month 

in ■\vhi<'li soj’vitios 
oecTirrcfl 


Servi.eOiS | 

to rei’tilo Oonecptioiis 

rartwa ntilv 


Breeding' 
efneioiicy or 

Ter cent 
40.0 


Janunrr ... 
February 

March 

A]iril 

May 

.Line 

July 

August 

Soptoniber 
October ... 
November 
December 


1 Based ou serviees to fertile cows that resultcci in conceptions. 

There is a tendency for the fertility to be somewhat higher during the 
months of February, April, July, and October, when the fertility (based on 
services to fertile eow.s) averaged 42.9 per cent. The low trends come in 
June, September, and November, during wbieh months the awerage fertility 
was 36,5 per cent. This difference of 6 per cent is probably of little signifi- 
eanee, however, when one considers the wide range of cliina.tic conditions 
obtaining at the .stations where the sires were used (see Figure 1). 

9 siyes. used at southern 
,8tat.iona 

10 8i:r«8, used at western and 
north«rH’’etatlon« 

22 young and old aii'os, ■usied at 
feeltsvllle 

20 atrea, used at all atfitioiia 
except Beltsvllle 


Percent of 
aervlces to 
fertile cowa 
resulting in 
ooncejitlong 


Feb. Mar»: April May 

Fig. 1. Effect of season of the year on fertility of sires. 
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3]illf'r and Graves," in a study of 22 ycnmg and old hulls used, only at the 
Bi'lisviile, Md., station, eovei-ing a period of 4 years and iiieinding l,d30 ser- 
vices iu fertile cows, found the lowest fertility (23 per c^eiit) iii July aT,!d 
(Seidcmlier, after which tlie fertility increased during tlie fall and winter 
months (see Figure 1). They suggested that the hot weatlier iiifliienees the 
fiijici inning of the genital organs adversely and that inereased genital 
efficiency seems to have been, associated with the advent of autiiiim. Tlris 
apparently was not the ease when all of the 20 biiUs included in this study 
are ennsidered.. 

Beianise of the wide range of cliinatic conditions at tlie several stations, 
If) of the sires v'ere divided into two groups according to wliether they were 
in service at a southern station or at western and northern stations. Niue 
sit'cs (1, 2, 4, 5, 6, 1.5, 16, 17, and IS) were placed in the soiitherii group, and 
10 sires (7, 8, 0, 10, 11, 12, 13, 14, 19, and 20) in the western Jind nortliern 
group. 

The fertility curves Jin* tin? two groups follow tin? same generid trend 
(see Figure 1), hut tlie carve for the sonther.n gi’oii]> follows that of the 
Ih'ltsvilh* group more closely t.han. does the curve of the wesiern and nortliern 
grou]>. Climatic coiiditimis at Beitsvilh; are idso more simiiar to tliose of 
1 lie stud hern groTip of stations. 

It is (.»£ further interest to note the decidedly lowin’ range in fm’lilify of 
tlie sires nsed at tlie soutliern stations as conipared to those iisefi at the wt'sl- 
erii and nortliern stations. Tliose used at the soutliern stations hmj an aver- 
age fertility of 36 per cent, while tho.se nscil at iiie Vvestei'ii and northern 
stations averaged 49 per cent. Higher temperatures during i he summer 
with higher humidity generally prevail at the sonthern stations. At the 
western and northern stations during the summer the temperature rises quite 
high, but as a rule drops sharply at night. Lower hiimidivy prevails ai ihe 
western and. northern stalions ihati at the southern siaftons, 

Efft ci of Moviotj on Ferf ililjf 

Does tiu' moving of sires for a consideraiih’ di>.t:inee with tiie an-ompany- 
ing ciiauge in environnienlal conditions lower the fertility nf eld Imlls ami. 
if so. how long does this condition last 

Only 17 of tlie 20 sires are considered .snilahie for this phase of tht> slmly. 
hemin.si^ they were transported for considerable distances hid'ore their ser- 
vices as proveti sires in (lie station herds began. ThiforJunidely, there is no 
aeeurate record of the fertility of most of them before they were moved. 
Table 7 sliows tlie approximate di.stance in miles that ihe sires w(*re trails- 
ported, and the fertility by 3-monlh periods for 2 years following fhidr initial 
service in the herds. 

® Loc. cit. 
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BEEEDING EFFICIENCY OF PBOVED (AGED) SIEES 


For tlie first 3 montlis following arrival at tlie stations the 17 sires liad 
an average fertility of 41.4 per cent, whicli is reniarkaMe because of tlic de- 
cline to 33.7 per cent at 4 to 6 months following arrival. The high average 
fertility immediately following shipment is unexplainable unless the time 
was too brief for the full effects of shipping and changes in environment to 
be exerted. Or possibly the change of environment may have had a tempo- 
rary stimulating effect on fertility. 

The lowest point in fertility (31.8 per cent) was 10 to 12 months afler 
the bulls arrived, after which there was a decided trend toward higher fer- 
tility during the second 12 months of service in spite of the advancing age 
of the sires. The average fertility for the first year following movement of 
the sires was 36.4 per cent as compared to 40.7 per cent for the second year. 

The individual sires offer interesting studies. Sire 1 showed 100 per cent 
fertility for the first 3 months following arrival, which was the highest foi’ 
the 5 years he was used. He was moved 1,100 miles from Beltsville, Md., to 
Jeanerette, La., with a very decided change in climatic and other environ- 
mental conditions. Sires 5 and 7 got no conceptions for the first 3 months, 
but their fertility increased gradually from then on. Sire 5 was moved only 
85 miles by truck, and there was practically no change in climatic conditions. 
While the average fertility is decidedly downward for the first year follow- 
ing movement of the” sires and is decidedly upward for the second year, the 
individual variation is so wide that definite conclnsions cannot be drawn. 


SUMMARY' AND , eONCLPSIONS' 

Detailed service records of 20 proved sires used in 8 braiieh experiment 
station dairy herds are presented and the fertility of these sires after 5 years 
of age is expressed by the percentage of services to fertile cows that resulted 
in conceptions. Extra services and services to infertile cows are' given sepa- 
rately. The data were tabulated and analyzed from the standpoint of (1) 
the relative fertility of the individual sires, (2) the effect of advancing' age 
on fertility, (3) the effect of freqiKnicy of service on fertility, (4) the effect 
of .season of the year on fertility, and (5) the effect of moving sires on their 
fertility. 

Because^ of the extreme and inconsistent variation in fertility exhibited 
by individual sires on all phases included in this study, it is apparent that 
averages are of little va'hu'. for application to individual sires. 
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SOFT GBBD MILK® 

A Criiical Bevieio of the Literature 
F. J. DOAN 

The Pennsylvania Agrleultural Experirtient station.) 

Department of Dairy Husbandry 

A¥lie:a milk from iiidividnal cows is coagulated with, remiiii aucl (or) 
pepsin, the toxigliiiess and adhesiveness of the eoaguliim varies widely wit]! 
different animals. Some milk forms a soft, friable type of curd which 
might be described as mushy.’’ Other milk exhibits an extremely tough 
rubbery curd mass which fractures with difficulty. Milk with the former 
character of coagulum has come to be known as soft eurd milk while that 
with the latter t.ype of coagulum is known as , hard curd milk. 

Tlie interest in soft enrd milk has been increasing steadily since 1923 
when Hill (35) proposed his test for determinating the curd character of 
milk as an index to its suitability for infant feeding. Previous to this time 
"Washburn and Bigelow (81), Wasliburn and Jones (82), Biieklej!' (9) and 
Alleman and Schmid (1) had x3ointed out marked differences in the eoagula 
obtained_ with different milks when treated with digestive enzymes hut, 
with the exception of Alleman and Schmid, none of these workers develoioed 
a means of accurately classifying the curd cliaraeteristies and their work 
was largely overlooked. 

As earlj?' as 1913 Brennemaiin (6) explained the favorable results ob- 
tained with boiled milk in infant feeding dii a curd character basis and 
intimated that other successful modifications of cow’s milk for infant use 
depend primarily on the ability of the modifier to alter the physical prop- 
erties of the coagulum (particularly the ‘particle size) formed in the 
stomach after ingestion. 

Tlie i.nterest of the milk distributors in soft curd milk has grown tre- 
mendously in. the past few years and due to the fact that the use of evapo- 
i-ated mi'llc in infant feeding has been increasing rapidly (largely at the 
(^xptmse of tlriid milk), it is tlieir desire to place on the market a fresh milk 
liaving digestion eharacteristies as suitable for infants as lias the canned 
vai'iety. They Jiave heen more interested in the subject since it has been 
.found possible to jiiodify or soften the curd character of average mixed 
jiiilk by jirocessing ratber than having to resort to a selection of individual 
('.ows giving milk with the desirable eharacteristies, as originally suggested 
by Hill (36, 37, 39) and as practiced by dealers m several cities wliere soft 
(Uird milk has been sold for the, past 10 years, : ' 

That the medical profession is alert to the possibilities of soft curd milk 
is evidenced by the approval of “'Soft Curd Ceidified Milk’’ by 

* Authorized for publication on Soptcnilier 6, 1938, as Paper No. 848 in the Journal 
«(n'ics of the Penn-sylvania Agricultural Experiment Station. 
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if-aii ^\s«of-iatioii of Medical Milk Uoiaiiiission?; aod uh >iy 

sK'ians and pediatricians in inaiir places; also In' ilif* faenar o-} 

Ike (founeil on Foods of the A. M, A. in pribiishi!f:4’ a r<'rH»ri .'ttnctM-nin',: kse 
iiuiriliona! sieiiifieaiiee of the curd tension of milk (Ift j, 

The. ])nrpose of this article is to review the stihjeet of -.-ofi ciifd r.nli.. v- 
■saminariK*’ the available ihiforrnatioii and to tn'lncisc Ji; in n rsm-lro'-tiv* 
niauner. 

THE CURD TEST 

Hill's oi'iginal test (35) for ineasorins- flic, ciuvl Dms}»»n itv .eird - 

ness (d; milk has been criticised and nioditied l>y a unmii'-c tu‘ v--' n-:- - To. 
15, 48, 5.S,' 59) as ■well as by. hiiiisclf (9). Idmindly a ctnincitt* c o! the 

Airierican Dairy Seience Association, after two years of >.!ndy, lam at- 

tempted to staridardme? tlie deteiTidruitioii by repea-iina' a n'lnanve Ufft r.od 
(19), Briefly, this method snbstitntes N/10 bx'drocddoric a‘'!d. •'onraioHn.r 
0.45 per cent pepsin for the ealciuiii chiorlde pepsio reacoiii » tr.-dn.d.'.',- :n-''d ; 
adds tenpiered milk to the tempered (loagii hint in a 35P ml. I'niiicr 
mayoiujuisc jar; e.stab]Mie.s 95'^* F. :i7 1'^ P. a.s tlio onaenhii i<m tomp<’r;;i in-c 
and .10 miiiates as the coai’Tdation interval the (O’ Dm 

300 j)d. charge of milk to the 10 ml. of reagcnl by moans nf a |Ou mt 

pipette ■with the tip removed so tJiiit it draiii.s water in 4l set'unds. D}.- nddk 
to he added hohling' the •pipettiv vertically ina;r the i-eniei* i»r p.c 
and Idowin.tr it into the (.magTilniit ju appimdfiiatc!;.,' 9 with tm inr- 

ther agihathm ; requires a knife of similar de.dgii t** thai n-‘‘d in tla^ .\m' r- 
icaii Curd-O-metcr 'with the same lirioni' entting siirlurt*- vptvitst's Inal any 
acenrate instrnment may he iisimI wliicli emlKtdit's an anmtoatie mcAciuent 
eitljcr of the knife or recejdaeJe. provided tlml ifm rale be approj^itmne.ly 
one incli in five seconds; and demands that 1h<‘ resnit be tie; averayi* of 
two or more maximum readings ehccking within 10 per cfut. If li.n- tot 
Is caiTied out as described the ■{til of tlic wlscy from llte cut samihrs will b*'* 
between 5.95 ami 0.10 dejtejiding on ibe biitfer oattarily of Tht‘ minu 

^It is the hope of Ihe <'om]niite(> that tld.s teiitativfi metlnul will elindmife 
the diversity of procedures hi 'usc the last few years n'tni make b.r nni- 
.Bamtily, Fmloubiedly some of tlic discvtqiancies in tin? literarure aro dm: 
to the wiile diPcrence.s in methods uscil. 

Tim eu.rd tension instnnnent in use to Ike grealest extent at presont is 
the American Ouril-D-imdcr made by Hensser Insirninmif t'nnqsm^ oi' 
Salt Lake (flty. This eijuipinent has been found .satishudory if an antto 
nmtic metliod of raising the curd receptacle against the knife is provided. 
The simplest means of accomplishing Ihi.s is tlirough the ■ii.se ef a small 
liydranlie lift wliicli can be constmeted easily by any sheet nnkid wm-ker. 

In 1936 the Submarine Signal Company, of Boston, devehqH'd an in- 
strument xvith a knife similar to that employed by the Chird-D-nmtm’ t'xt-ept 
that it is suspended from a gauge floating in a eolunm of meremw and moves 
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clowiiwarcl tliroiigh tlie curd at an even rate, aetiiated by a motor. "When 
properly used this iiistrnmeiit and tlie Cnrd-O-meter give closely agreeing 
results. 

Witliin the last year, Chambers and Wolman (14, 87) have described a 
method of determining curd particle size when milk is coagulated in “arti- 
ficial stomachs “ under conditions arranged to simulate those in vivo. Their 
method calculates the eurd surface of the coagulated milk as an index tO' 
its digestibility.. This method, providing the conditions are what they 
should be, would seem to offer a more accurate gauge of the digestion char- 
acteristics of milk than curd tension, since the rate of gastric digestion and 
the rate of stomach clearance appear to be related to curd surface area 
(7, 22) or eurd particle size (6, 26) rather than to curd toughness as such. 
More study is needed before this idea is accepted and perhaps some modi- 
fications and simplifications of the suggested technique would be desirable 
before the method is offered as being superior to that of curd tension. 
Chambers and AVolnian find a general relationship between their “curd num- 
bers” and curd tension as determined by the original Hill method. There 
are, however, some rather wide discrepancies in the case of certain modi- 
fied milks. • 


NATURAL SOFT CURD MILK 

ComposiUon and Properties. — Normal, individual, eow^s milk will vary 
in curd tension from about 15 grams to about 150 grams by the Hill method. 
Using the tentative method (19) or Miller’s procedure (58), the range will 
be wider, soft curd milk giving about the same results but hard eurd milk 
showing higher values (24, 58). "While Hill original^ suggested an upper 
limit of 20 grams (37) for soft eurd milk, at present by common consent, 
milk with a tension under 30 grams (in a few cases 33 grams) is con- 
sidered as soft curd. 

Natural soft curd milk is found in all breeds of dairy cattle but pi*e- 
dominates in the Holsteins, followed in order by the Ayrsliire.s, Brown 
Swiss, Guernseys and Jerseys (2, 5, 22, 37, 39, 66). It is invariably low 
in total solids, solids-not-fat (particularly casein), fat, and probably ash 
(22, 26, 38, 69, 60, 83). Several studies have failed to indicate that there is 
any iiilierent qualitative difference between soft eurd milk and hard eurd 
milk or between the respective ingredient substances, the work of Weisberg 
ei al. (83) being Outstanding. It appears, tberefore, that soft curd milk is 
not a different kind of milk but merely a milk low in solids and of high 
water content. The ingredient of milk most closely related to curd ten- 
sion is casein (2, 22, 83). Doan and Welch (22) assei't that eurd tension 
is a linear function of the casein content within the liihits of error of the 
Hill test and the data of Anderson, et al. (2) are even more definite on 
this point. Because of its dilute composition, soft curd milk is lower than 
hard eurd milk in titratable acidity (22), buffer capacity (22, 60, 83), 


eiK^rgy (26, 66) CiilciiiHi find pliospliorUvS c^onteiit (2, bS) find iis 

j'filft of (■•.onQ’ulatioii witli reniiiii is retui'ded (-fO, 71). lliei'C ap}X'<ns t».i 1k 
iR> si.u'iiiru'.fint (lifferoiK'.e between tlie two types of milk witli respeet to. 
])I-I (22, 60, 71, 86), tloeculfition point of casein (22, S3), fvceziug pnnt 
(22. S3), snrffice tension (22), and relative viscosity of the -wlLfw (83 j. 
AVliellier the pfftportions of llic three diflerent casein IVaetioiis .found in 
tiiillv hy SYedbe:r,a’, Cfirpenter and Carpcntej* (74) vfiry as between soft find 
lifird eiird milk is .not known bnt b;i,s lieen suggested as a possilile dif- 
.ference (83). 

TLe curd Imision of milk may be elevated by removing fat in tbe .form 
of: cream or lowered Iw inkling cream (22, 3n, 37, 71). TViatiiral high, fat 
milk, being richer in casein as well, usually has a high curd tension com- 
pared with natural low fat milk. The, curd tension of milk may be lowered 
by increasing the pH artificially'' (22, 83) whieli makes the reaction less suit- 
able .for enzyme coagulation. 

The opinion of Weisberg et al. (83) as to the meehaiiism in milk wiiieh 
influences and determines the curd eharacter is probably correct and worth 
reiterating. They hold, that the colloidally dispersed phase differentiates 
a soft curd from a hard ein'd ; that concentration and manner of dispersioii 
of the fat, casein, and colloidal phosphates control curd eharacter j tbat hard 
curd milk containing more numerous casein particles (and, therefore, coag- 
ulation centers) will form a more closely woven net- work on coagulation, 
resulting in less occlusion of the serum and a denser mass ; that fat may 
mmtribute to the curd character hj'' interrupting the growth of micellar 
casein threads, thereby, makiug a shorter grained texture ; and that the 
degree of dispersion of the fat is as important as its coiieentratioii in af- 
fecting curd Charaeter. This view'' is eompatahle wfitli -the aetions involved 
in reducing curd tension by^ various pro<?.esses and modifications, if the 
necessity for calcium ions, to render the para casemate insoluble, is stressed 
and if the effect of previous coagulation or denaturation of casein and its 
iidluence on enzyme action is considered. 

Kntmd Variaiiom in Curd Temion —Tl^^ of cowls’ milk, 

while sliifting somewhat due to stage of lactation, season and other natural 
causes, is more or less an mdiyidual eharaeteristie of the animal and per- 
.sists from one lactation to another, at least to tbe extent that composition 
does not vaiy (17, 22, 36), Some investigators have not obtained data 
which would substantiate this statement (5, 66), There seems little doubt, 
however, that cows earcfiilly selected for the low tension charaeter of their 
milk, conld be assembled and maintained as a herd without excessive turn- 
over of members .from one lactation period to another. 

The curd tension of milk is high in the eoiostral period, drops to a low 
point in the second or third month of lactation, then slowdy increases with 
the duration of lactation, reaching a high level ^vhcn the milk flow^ becomes 
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sniiil], ;nu! iliuillr <lj*opfc, to zero wiieii tlie iifoperties of tl\e lu'ilk beeojiio 
ahuorjiuil ut llie cxtrouie end of tlie period (5, 17, 22, 35, 37, (iO, 6G). Sea- 
son Olid atmosjjherie conditions affeet curd tension in a parallel fasliioii to 
i'oni.p(!silion as woLikl be ex])ected (22, 37, 60). Tlie curd tension is liigU- 
<^st iii Novemlier, ’December and January and lowest in May, Juno and July 
in nxtst sections. Sodden and drastic ebanges in weatlier conditions also 
to iiiLlnenee cord character (36). In general it may be said that any 
uatura! i.nlbience which aft'ects milk composition ^Yill be reflected in the 
cui'd tension. 

MusUtl^: — Sub-clinieal mastitis infections (mild garget) of the ndder 
cause a drop in the curd tension of the milk from the infected ndder or 
qnarbo's (2, 20, 31, 59, 71, 84) , the ainonnt varying with the degree of in- 
fection (32. 34, 35). This is very evident when milk from elean ndder 
(piarlers is compared with milk from diseased (piarters of the same, cow. 
The det-rease in curd tension is frequently snftieieiit to drop average milk 
into a soft curd classiflcat ion (2, 31). Hansen, et al. (31) state that an 
infection cansi'd liy sta])iiylococci does not affect curd tension but Ander- 
son ei al: (2) found that staphylococci infections had even greater effects 
than stre})tococcic, and in two cases of “coli-like'’ infection the enrd tension 
was lowered to the greaiest degree. 

Tile cause of the decreased curd tension of mastitis milk appears to he 
due, primarily, to a lowered casein concentration (2, 22, 69, 70), although 
the higher jiII of such milk is also probabl}'’ a contributing factor (22). 
Anderson ct ah (2) have furllier shown that a lower ealeinm and phos- 
pliorus content and particularly a change in the ratio of casein to calcium 
to pliosphorus in mastitis milk is a significant iufiueiice. It should be noted 
that Dahlberg ci ah (20) found little change in the curd tension of milk, 
as a. result of sidi-clinical mastitis, by the Hill or Miller procedures but 
noted a- decrease when milk was coagulated with pepsin alone. The dis- 
crepancy appears to be due to the fact that their samples came from animals 
very mildly infected as indicated by tlie noianal casein content and the 
vein' slight, change in other constituents. It is certainly possible to obtjiin 
milk from diseased udders which is normal macroscopic'ully and yet will 
show the dednite changes in composition and jiroporties that have been 
noted by most investigators. In fact Howland and Zein-El-Dine (69) have 
pt'ojiosed a test for mastitis based on the ratio of casein nitrogen to total 
nitrogen. 

Ill view of the relationship between udder infections and low curd ten- 
sion values of milk, it is essential in the commercial production and sale of 
nat.ural soft curd milk to take unusual precautions in selecting uninfected 
animals when assembling a herd and in keeping the herd free from mastitis 
during milk production (2, 22, 31). 
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MODIFIED AND PROCESSED SOFT CUR’D MILK 

Physicians (lave practiced milk modification for many years in an effort 
to find suitable substitutes for mother’s milk in the artificial feeding of 
infants. The literature dealing with these efforts and the results obtained 
is. much too extensive to review here. Jjct it suffice to say that, as Brenno- 
inann early pointed out (6), practically all of the siieeessfiil modifications 
are effedive jiriinarily through their ability io alter the curd character of 
the coaguhiin obtained in the stomach; in other words to cause small curd 
particle si?:c (38). This view has been substantiated in later studies by 
Lynch (50) and Jeans and Stearns (43), even for acidulated milk. 

The boiling of fresh .milk for infant use is widely iiracticed at present 
and it is the opinioii of Ihe Conneil on Poods of tJio i\-. M. .A, tlsat “All 
cow’s milk used for the preparation of infant feeding mixtures should be 
boiled” (18). In addition to boiling or sometimes as a substitute for 
boiling, such modifications as: dilution; aeitlification ; alkalization; the ad- 
dition of cereals, lime water and certain colloids; and such processes as 
boniogenizatiou, base-exchange treatment, enzyme alteration or some com- 
bination of these, liave their advocates. 

Only such modifications and processes as can readily he used by the 
milk dealer in preparing a suitable milk basis for infant formulas will be 
discussed in this review. 

Dilution . — YvTieu water or milk serum is added to milk the curd tension 
is decreased (22, 26, 83) more or less in proportion to the degree of dilu- 
tion (22). Brennemaim (G) found that dilution resulted in smaller, more 
porous curds in the stomach but Wolnian (87) states that while dilution 
reduces curd tension, it docs not alter the curd particle size in the “arti- 
ficial stonia,ch.” 

lic.at TfeaimcnL — The eilect on curd tension of heating milk depends 
entirely on the 1 eniperatiire used and the time of exposure. Pasteurization 
has u negligible effect (5, 1.1, 22, 76). Heating at 1G0° P. for 30 minutes 
causes a distinct iowerij.ig of the tension (11), about on a par with a flash 
treatment at 180*^ P. (II, 22), while a 30 minute treatment at 180° P. or 
boiling for 5 minutes decreases the tension markedly, usually sufficient to 
render average milk (50-60 gi’ams) definitely soft curd (under 30 grains) 
(11, 22, 76). Autoela'^'ed milk and evaporated milk frequent^'' exhibit no 
curd tension (22, 37, 61). 

The effect of previous heating of milk on its reaction to rennin and 
pepsin has never been satisfactorily explained due to the obvious complexity 
'Of the changes occurring. It seems likely that the calcium ion concentration 
is decreased, the electrostatic charge carried by the casein micelles in- 
creased, some albumin rendered insoluble and the protein itself denatured 
(67), while at the higher temperatures (autoclaving and sterilizing) an 
actual heat coagulation of extreme fineness may also be produced (46) 
which renders the casein more or less immune to enzyme coagulation. 
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Acidification.—AB tlie pH of milk is reduced from tlie normal (6.4 to 
6.7 ) a toughening of the enzyme curd is observed until the pH drops 
under approximately 5.9. From this point down to the isoelectric 
(pH 4.7) the curd tension decreases (22). This decrease is undoubtedly 
due to the progressive agglomeration or coagulation of casein in the a(?.id 
form which interferes with the formation of the para casein curd induced, 
by enzyme action. 

It ,diould be noted that the above observations do not apply wlien the 
tension is measured by the Hill test (36) using calcium chloride in the coag- 
ulant. In the latter case a maximum curd tension is obtained at a consider- 
ably lower pH (5.2 to 5.6) (22,83). 

The nsnal method of acidifying milk for infant use is to add acid 
(hydrochloric, citric, lactic, acetic, lemon juice, sauerkraut juice, etc.) to 
such a degree that a fine acid coagulation occurs in cold agitated milk. 
Little or no enzyme curd will be obtained with such pre-coagulated milk. 
The pse of acid milk has been advocated by many pediatricians, ebiefly as 
a result of the publications of Marriott et al. (53, 54, 55, 56 ). Gonee and 
Templeton (44) suggest citric acid as being superior for acidifying infant 
milk.' ■ , ■ ■ 

milk is homogenized the enzyme curd 
is rendered considerably softer (5, 11, 22, 71, 75, 76, 79, 82, 85). Skim- 
milk is not so affected (12, 22, 71, 78) -whieli lends support to Weisberg’s 
view concerning the relation of the degree of fat dispersion to curd struc- 
ture (83). 

The effects of homogenization vary with the curd tension of the milk 
processed, the fat content, the pressure used, and the auxiliary heat treat- 
ment. Hard curd milk is softened to a greater degree than soft curd milk 
although usually not sufficiently to place it in a soft curd classification (5, 
11, 22, 75). High fat milk requires higher pressure of homogenization to 
bring about mnximum deerease.s in <,uird tension (22, 44). Pressures over 
2500-3000 pounds aecomplisli little (11, 22, 76) wdth average milk but 
under tliis point the tension falls as the pressure is increased, although not 
proportional ely (5, 11, 22, 75, 76). Two stage processing and dual homo- 
geuizalion appear t.o have little effect not noted with comparable single 
valve treatment (17, 75, 76). 

The temperature treatincnt of the milk before arid during homogeni- 
zation exercise.s considerable iuflnenee on the results. A greater effect, 
naturally, is noted when milk is processed at high temperatures due to the 
additive action of the heat and the homogenization (11, 22, 44, 76) but at 
very liigh temperatures (180° F. to boiling) homogenization produces little 
or no additional lowering of the tension under what is accomiilished by the 
heat alone (44). 

Differences between the preheating or pasteurizing temperatures and 
homogenizing temperatures exercise an influence d.ivorced from the heat 
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, . flegree when the milk is 
effect itself. Curd tension is reduced to a greau^ to homogenize at 

cooled down to 100°-120° F. before processing The greatest re- 

the preheating or pasteurizing temperature (1 ; ’ through wdiieli 

diictioii appears to be obtained ■when the tempei’^ 

tlie milk is cooled is greatest (22). _ i io-li pressure, piston nia- 

All of the above effects have been noted wA Jq-w pressure, rotary 
chines. At present there are on the market slightly more effect 

homogenizers, •wliicli pressure for pressure, seeni o 


jnaeliines (23). Since 
in reducing the curd tension of milk than the capable 

tbeir pressures are limited to less than 1000 V 'j^^aeliines at 3000 
of producing the amount of change possible 'Wit ^1 

pounds pressure (23, 77). product homo- 

The curd tension of milk may also be .j' liragm, oscillating at 

genized by conducting it, in a thin layer, ^ Submarine Signal, 

high frecpiency (12). This process developed are obtained 

Company apparently produces the appreciable pressure 

with low pressure homogenization but withoii ‘ ^^preiaUy in a few 
(12, 13, 23, 28, 87). The method is being milk. The 

places, the product being known as sonm®d . ^^ess has been rather 
amount of experimental work carried on with t 

haiM- on the curd tension of 

Any explanation of the effect of homogemffl 
milk liinges, without question, on the “'=«‘‘secl « 
introduces more points of weakness in the eoagum . 

theory (83). The increase in adspited protein^n -T participate in the 
it is quite possible that this membrane pro motile state. It has also 
coagulation in the same manner as it would m » j jq^ateci than 

been noted that the curd from homogemsed milk i i> coagulum 

from unhoinogenmed. This may be a factor phosplio- 

(29). Again, homogenmation may disp ace s®e 

lipide-protem eomplex from the fat globule ^geet the tension of 

plasma in a maimer similar to ‘ihurniiig T .! ,Iiown that homogeimatioii 
the curd (63). KnalUvreoent work (52) solutes some 

raises the freeing point of miik, indicating an 
of which may be calcmm. Tins would ti e . 

rennin coagulum under the conditions of the ' ^ 

Base ExcUnge TreaM.-E method was devised a few yeai 

, „ , 1 4.- „.p ^u]k by the removal of a con- 

(48, 49 for imtardmg ensyme coagulation of^h y 

siderabie portion of the soluble calcium. This is ^ 

wherein acidified milk (eitrie acid) is percolated = pvf>linio-A for 

giving ‘up calcium and phosphorus (about 20 per c i ) ■ - ^ 

sodium and potassinm. By properly regulatmg^^^^^^^^^^^ — 

normal pH and normal ratios of calcium to pD<J y 
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pcrtassiiiiii can be obtained. Siieli milk is low in ionized caleiimi and will 
nsually exliibit a curd ten sioii between zero and 10 grams by tlie Miller 
tecliniqne. Wliere tlie Hill test is used no reduction of curd tension will 
be evident because of tbe calcium of the reagent. This product is being 
marketed in several cities under the name “Sof-Kurd” milk. 

One of the frequently 'voiced objections to “Sof-Kurd” milk is the re- 
moval of nutrient minerals, tbe value of which have been stressed for years 
and upon wliicli much of the nutritional excellence of milk has been based. 
However, Hess, Ponelier and 'WoodwaiM (34) in a study using one infant 
show that the retention of ealeium was higher on base-exchange milk than 
oil normal milk. This evidence is hardly sufficient to he conclusive and the 
subject needs more study. 

Anotlier objection to base-exchange milk is the fact that the product is 
sensitive to temperature changes. Boiling (48) or even heating’ to temper- 
atures over 100° P,, if held for an appreciable time, (29) causes a read j list - 
nieiit of tbe ionic equilibrium such that curd tension values are eonsiderisbl:v 
increased. The action is reversible and returns to the original value on 
cooling and holding at low temperature (29, 48). The product is therefore 
somewdi at temperamental and the usual procedures for preparing infant 
feeding.s may possibly give rise to variable fluctuations in the curd character 
of this milk in the stomach. 

Conqnest, Tui'her and Reynolds (16) have pro- 
posed a method of reducing the curd tension of milk which employs a 
period of incuhation with an extract of hog pancreas followed by prompt 
pasteurization. This method is too new to evaluate as yet hut seeins to 
offer possibilities. The use of trypsin in similar fashion has been studied 
by ITlora (29) who was able to obtain deerea,ses in curd tension approxi- 
mately as great as are possible w'ith hoinogenization, without appreciably 
aifeetiug ibe flavor of the miJk although, in some cases, the creaming ability 
was altered. 

Treatment of tins type is in the nature of a pre-coagulation i^ossibh’ 
combined with some denatnration and decomposition of the x>roteiii a,nd 
the hlVi't on a, subsequent gastric coagulation is probably not dissimilar 
from that oldained wdtli acidilication, renneting, or high beat treatment. 

Aiitlaiion . — Luiidstedt (47) suggested a method of lowering tbe curd 
ttmsioii of milk by agitation and cbiirning at khv temperature. He claimed 
that tbe lecithin of the fad globule membrane wuis removed and adsorbed 
by the casein thereby modifying the coagulation properties. Palmer and 
Tarassuk (63) were unable to duplicate Lundstedt’s results on ag-itation 
but they did show' that when the fat globule membrane (pliospholipide- 
proteiii eoa£.plex) is removed from the globule in the process of churning, 
the curd tension of the resultant buttermilk is considerably lowered. 



THE DIGESTIBILITY OE SOFT OUKD MILK 

The value of soft curd milk, or any modified milk, f or iuf ant “ 

„«o r sis on its digesiiMlity cteacteristics. The onrd ^ 

„ oltetoa us an indox of digestibility bnt bus -f f 
u satisfuototT one. Noitboo bas it boon pmen 
The si.e of curd particl.^s formed vTou milk is coagulated b> ’ 

.vim; is believed to be related to ease of digestion or rare o 

•nice. Until reeeiilly uo imilliocl of measuring eiird paifcicle s ^ t,. 

other than regurgitation of ingested 

obtained This index, therefore, also a, waits definite substaiitiation as 
numsnre of milk digestibility. In vitro methods of terminin^ti^^^ di^s- 
tion cbavacteristies of milk have been used to a eonsidcrablo extent. Tb . 
are nsoM in obtaining po.sitive reeulte and in studying pbasc. of tbe p o 
lein difficult or iinpo.isible to loilow in xivo but procedures bare xar ed so 
greatly that it is t'reciuently diffieuit to eyalnata tbe results o^amed n 
vitro methods wbicb simulate conditions and changes oceum .g dmni, 
Mint digestion sboiild be productive of useful 

always open to tbe eritieism that tlie conditions are artificial and ^'^eiefoie 
inconclusive. Methods of rating digestibility utilizing the digestive sjs- 
teL of animals may or may not be more indicative than in vitro methods, 
depending on tbe accuracy with which results can be noted oi measure 
and on the similarity eidsting between tbe digestive system of the anim. 
and tbe human infant. In tbe last analysis any index of digestion must be 
substantiated clinically with infants; othenvise its meaning and its value 

a, re uncertain. ^ . . , . , 

Tip to the pressent only a few studies have produced results which make 

it possible to accurately evaluate any of the indices discussed and stil 
fewer are available to indicate the usefulness of the more recently suggested 
methods of processing milk to render it a more suitable base for infant 

^^^^^Olscrvations with Hum(uis.~-li is common knowledge that evaporated 
milk boiled milk and acidified milk have proven satisfactory as substitutes 
for breast milk in infant feeding (8, 18, 57, G5). Aiilioiigli all of tiiese 
milks have very low curd tension values, their success has generally been 
ascribed to tbe fineness of tbe coagulum found in the stomach following 
their ingestion (8, 43, 50, 64). There seems to be little doubt but that 
boiled evaporated or acidified milks are evacuated from the human stomach 
more rapidly than similar untreated milk (6, 22, 29, 51, ^2) . This has also 
been found true with animals as will be indicated later. Ogilvie and Peden, 
(62) however, found little difference between boiled and raw milk in in- 
fants where komaeh tubes were used to sample the gastric contents and 
Davidson et al, (21) was not able to find appreciable differences be- 
tween ordinary milk and several types of modified milk (inciuding evapo- 
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rated) wlieii fed to adults witli barium and tiie rate of stomach, emi^ tying 
noted by means of a fliioroscope. It might be pointed out, however, that 
Breiiiiemaiin (6) found in numerous cases that a stomach tube was inade- 
quate for sampling gastric contents and it has never been shown that tlie 
admixture of barium sulfate does not greatly alter the characteristics of 
the milk eoaguliim in the stomach. 

In case studies and clinical observations reported by Hill and others, 
(4, 17, 36, 87, 39) natural soft curd milk is described as being very satisfac- 
tory for infant use, overcoming digestion disturbances such as vomiting, 
regurgitation, colic and undigested protein in the stools. Elias (2o) and 
Morris and Richardson (60), on the other hand, failed to note any decided 
advantages for natural soft curd milk over the usual satisfactory formulas. 
TIjc results reported liy these workers are not too :indie;ith’’e inasmuch as 
Elias’ ])abies ranged iiji to 2 years in age and the boiled certilled milk 
ntiiixed by Monas and Ricbardsoii averaged lower in curd tension than the 
soft curd milk which was fed raw in most cases. Data presented by the 
latter workers indicate that their infants on soft enrd milk did as well as 
those on evaporated milk. 

Several investigators have noted that natural ‘milk of low tension gives 
rise to sinallei’ and softer curds in the stomachs of infants and adults 
(3, 37, 22, 25) as jmlged by regurgitation tests or the use of stomach pumps. 
Anthony (3) foniid the same to be true of homogenized milk but not of 
base-oxchauge treated milk. 

Homogtmized milk and most of the other types of processed milk have 
been insufficiently studied with humans to make conclusions possible. 
'Wolmaii (87) states, apparently as a result of in viiro studies, that ade- 
quately liomogonized milk is an excellent foniiclation for infant formulas 
and. ATilcox (86) reports, as a result of Roentgenological studies with 
adults, tlnd:. liomogeuized milk leaves the stomach in advance of so.t:t curd 

milk ami average milk. y ^ 

The common ('om-eption that tlic fat of homogenized milh ;is more 
assimilable by infants because of .its greater dispersion seems unfounded 
ill view of tiu^ studies of Holt and co-workers ‘(^l)* 

Rogers, d nl. (68) ftmiid base-exchange treated milk to be a good coin- 
[>!em(u'i.tal food for new born intants, better gains and fewer losses resulting 
than wliere md.reated milk was used and, as previously noted, one. veiy 
limited study (34) indicated that the lack of calcium and pliosphoriis m 
base-exchauge treated milk does not impair its nutritive value since the 
remaining minerals are ass.imilated to a greater degree, 

Ohservaiions with Am'mc/is.— Digestion comparisons have been made 
with, soft curd milk, boiled milk, acidified milk, evaporated milk and a 
few of the other types of modified milk using such animals as dogs, calves 
and rats. Some of the results obtained appear quite indicative but there 
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, , , ^ I . . few such studieis to warrant plaeing mucli weight on 

law- _ i^*^canee the digestive apparatus of calves is quite dissimilar 

tiieui, particularly ^‘=' „ ^ ^ i 

from humans and the stomachs of adult dogs appear not to coagulate imlk 


^^''™Yo!«ki!w with dogB, Espe and Dye (26) concluded that soft curd milk 


leaves the stomach QUi 


licker than normal or hard curd milk. The same 


coiiclusiou has been I'oac 


hed in other studies using calves (22, 27, 61) and 


^ , ' 09 ' A f . milk and whole milk as compared with unboiled 

k,«m 3 eGtively (27, 61). It lias also been shown that soft 
inijK anil smmmim I'-'-t ■ -i « t t 

’d milk hntterinid^ evaporated mill?; travel farther and disappear 


cm 


more rapidly in the n' 


fitestines of rats than does hard curd milk (22), Hess 


1 T /'o 9 ^ found that modified milks (boiled and acidified) form 

and co-workers (3d) . 7 , / • t 

T n 1 the stomachs of puppies, whereas raw and pasteurized 

loose, small curds in , 

milks form laro-e tong^’- coagula. Milk treated with enzymes ot the hog 
j ' xx,o eiird tension and fed to calves was observed by Con- 

pancreas to reduce tiic ^ j 

quest d al (16) to hnve an increased rate ot stomach clearance compared 

with normal untreated i Mi x + v V + h 

In some recent Mora (29) observed that natural untreated 

milk is' di«’ested by rats at a rate roughly proportional to the curd tension 
but Wat homo«‘enizecl whatever method processed) and to a much 

lesser de«-ree l)ase-e:cchange treated milk digest at a slower rate than the 

X- 1 i^^c-ionskwould seem to indicate, 

respective curd ten&ian . v.k-. Vx x x - r r i ^ . 

In Vitro Studies . is dimcult to decide how much confidence to place in 
the methods -which have been devised for measuring the digestihility of milk 
by laboratory means inasmuch as clinical substantiatioii of the resuW^^^^^ 
usually lacking and inasmuch as littie information has been obtained regard- 
ino- the actual cfmditif>^'^® under which milk coagulates in the infant stomach. 
■\rnrT6ojt 'ind n-ividsou (bl) present the following data regarding the pH 
ot'the intot stouiaeli at tlie hdsM of digestion (2 i.ours after feeding). 

Breast Fed Coivs Mdh Acid MAlh 

3.'75 5.10 3.71 

4.74 5.35 4.10 


Normal 

xkbnormal 

These values are niach higher than obtain in adult digestion (32) and 
since it has heci/shown that cows milk is coagulated in adults at a pH of 
5 9 or hiWer 10 after ingesting one pint of milk on an empty 

stomach W^) it seems reasonable to believe that coagulation in the infant 
stonicach’takes place at a pH at least this high and perhaps higher. 

A “rennin type” obtained when milk is coagulated with peptic 

enzymes at a pH o.f 6.0 or above. Between pH 5.0 and pH 6.0 the coagu- 
lum appears to be a mixture of the acid and rermin lypes, while at a pH 
of less than 5 0 the curd is predominately acid in type. The character of 
the coa^nilum (curd tension and enrd particle size) will vary with the 
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reaction at wliicli it forms (22, 42) as will also its digestion properties (42). 

It tlierefore appears evident tliat, in methods for following rates of diges- 
tion in vitro, the conditions under which the milk is coagulated are of prime 
importance and should simulate the conditions in the infant stomach as 
closely as possible. Furthermore it is the writers belief that the conditions 
shoidd conform to those found in the new born rather than to those existing 
in babies six months or over in age. It seems axiomatic that any type of 
milk which proves satisfactoiy in. new born babies will cause no difficulties 
with older ones. It is in the very young that most difficulties with cows’ 
milk are experienced. 

Hess et ol. (33), iisiiig an in vitro method set np to simulate stomacli 
conditions co.nelnded that, while curd particle size is a most important 
factor in digestion, other influences are also of moment. They found that 
boiling milk lowers the soluble nitrogen content as does also acidification, 
but both of these factors favor peptic digestion. This in itself is evidence 
that the ]fliysieal character of the curd is of first importance and over- 
shadows other lesser effects. Schultz and Fetter (73) found that milk 
containing rennin (Junket) is acted upon more rapidly by pepsin. Wab 
len-Lawrence and Koch (80) observed that heated milks (boiled and evapo- 
rated) are attacked more rapidly by trypsin than nnheated milk and ex- 
plained this as being the result of the destruction (by heat) of a labile 
lryp.siu iidiibilor found in the whey of raw milk. Doan and "Welcli (22) 
showed tliat soft curd milk digests faster at any pH than does hard curd 
milk and that iieptic dige,stion appears to be a peripheral process as far 
as nitrogen break down is concerned. Lear and Ska.ggs (45) found that ‘ 
natural soft curd milk has superior digestion qualities to normal milk and 
tliat boiled milk and homogenized milk have inferior qualities. Their 
results with boiled milk were due to the fact tliat soluble nitroge,n was 
taken as an index of s(:oma.ch. digestibility and, as has been indicated (33), 
lioiiiug itself lowers the soluble nitrogen. Chambers and Wolinan (14) 
and Wolman (87) have reported enhanced digestibility for homogenized 
milk, heated milk, natural soft curd milk and various types of modified 
milk. Their method made use of thin walled rubber bags (‘Lirtificial 
stomaclis”). In which a type of agitation more nearly approacliing peri- 
stal.sis wms obtained. Their measure of digestibility was the curd jifirticle 
size or the curd surface urea wliieh resulted when the various milk samples 
were, treated under uniform conditions to simulate coagulation and the first 
stages of digestion in the stomach. Their results indicate that curd tension 
correlates <piite satisfactorily with curd particle size except with a few 
nniLsnal types of modified milk. A pH of 4.5 wbieh was used in these 
studies might ho criticized as hei.ng too low, particularly when used as the 
coagulation reaction. 
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Studies veeenily i^eported by Hull (42) show tliut lioiiiogeiiized liiilk 
does not (li, 2 :est any more easily tliaii niihoiuogciiized milk but tliat evapo- 
rated milk, base-exehauge treated milk and boiled milk do have enhanced 
digestion qualities. Ilis results indicate that the pH at which the curd is 
formed lias a very definite influence on the curd particle size and hence on 
digostiliility. At the lower pH levels (5. 2-5.7) the curd is less adhesive 
and in smaller aggregates and the breakdown is more rapid than at the 
higher levels (5. 9-6.4). Flora’s (29) work substantiates that of Hull, in 
many re.speets, although in the in vitro method used, tryptic digestion fol- 
lowed peptic and the results obtained wei'C cheeked utilizing rats. He con- 
cludes that homogenized milk digests no better than nnlioniogenized, that 
curd tension is not an accurate index of digestibility with this tj'pe of milk 
or with base-exchange treated milk, that enzyme treated milk shows good 
peptic digestion cliaraeteristics and that any milk to be highly satisfactory 
as a base for infant formulas should have a curd tension of zero. In addi- 
tion Flora noted increased tryptic activity with the heated milks (boiled 
and evaporated) in line with the findings of Walleii-Lawrence and 
Koch (80). 

The available information on the digestibility of natural and processed 
or modified soft eiird milk is inadequate to be conclusive. In some respects 
it is conflicting. There seems little doubt but that natural soft curd milk 
is more suitable for infant feeding than normal or hard curd milk but 
wiiether it is sufficiently more digestible to warrant its production is ques- 
tionable since it does not seem to offer any definite advantages over evapo- 
rated milk, acidified milk and perhaps most boiled milk. 

Homogenized milk (including sonized) has not reacted very favorably 
in some in vitro studies so that until further studies are made aud particu- 
lariy until careful clinical comparisons arc available little can be offered 
in support of it. Base-exchange treated milk also needs further substantia- 
tion as an entirelj- satisfactory iii'Eant food. Present information would 
indicate that it is probably in a class wiih natural soft curd milk in that 
it seems to be more digestible than normal milk but not so digestible as 
evaporated and acidified milk. 

Enzyme treated milk has been studied even less than the others. Ke- 
siiUs obtained by one or two workers indicate that it may have possibilities 
in infant feeding if and when a satisfactory method of preparing it is 
developed. 

Much doubt has been cast on the curd tension value of milk as a satis- 
factory index of digestibility. It is the writer’s opinion that the size of 
curd particles obtained in peptic coagulation under conditions of agitation 
and acidity closely approximating those existing in the stomachs of young 
infants would be a more suitable index than the toughness of the curd 
formed without any agitation. However, the pH at which coagulation is 
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to be aeeoniplisbed won id be a factor needing substantiation and one to be 
accnrately controlled. Observations on tbis point with infants are lacking’. 

In eoneliision it should be eiiiphasipsed that, at present, none of the 
suggested methods of preparing a. fresh fluid millc for pediatrie purposes 
appears to he siiftlcieiitly satisfactory. At least evidence in their favor is 
too meagre (u* too fallible to constitute definite xoroof of their snfficiency. 
Inst'cad of being content to promote the use of a half-satisfaetoiy product 
or a pT’Oiluct only half substautiated, the milk industry should redouble its ef- 
forts to develop a typo of fresh eowvs milk whieli will meet eveiy requirement 
of tiie iiiiman infant’ or to thor<niglily prcu'e the excellence of existing types 
in a ]nanner a(?eeptable to pediatricians. 
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American Dairy Science Association Announcements 


EESULTS OP ELECTION 

The results of the election of officers on October 1 were as follows : 

Vice President: E. S. Guthrie, Cornell University, Ithaca, N, Y. 

Directors to serve for three years each : 

J, W. Linn, College of Agriculture, Manhattan, Kansas 
M. E. Parker, Beatrice Creamery Co., 

1526 South State Street, Chicago Illinois 

ANNUAL MEETING AT IDAHO AND WASHINGTON, WEEK OP JUNE 26, 1939 

Our next annual meeting is to be held the week of June 26, in Moscow, 
Idaho, and Pullman, Washington. Will you please inform the secrei.ary if 
you are intere>sted to go by train and if so, would you use Pullman or Tourist 
Pullman bej^ond Chicago? A card stating your preference will in no way 
obligate you for the trip. This is merely to find out if it is worth turning 
over to the railroads who will close any contract if made. If enough interest 
is shown, we may arrange to have a special ear or train so that you may go 
from the East to the meeting together. 

New Washing- Oolum- 
York ton bus Chicago 
Rail Pares Using Pullman $128.40 $120.50 $94.20 $76.05 

“ ‘‘ Tourist Piilhnan 

beyond Chicago 118.45 110.55 74.25 66.10 

Pullman Pares 20.00 19.50 16.50 14.00 

“ ‘‘ Using Tourist Pullman 

beyond Chicago 13.50 13.00 10.00 7.50 


A REVIEW ARTICLE 

Begimiiug with the October issue, the editor has invited authorities to 
v'rite on a specific subject. Prom six to twelve of these review articles will 
fipiiear each year. In the October issue, Mr. 0. J. Babcock has covered the 
subject of feed flavors in milk and milk products. We believe these review 
articles will be a great asset to the Journal. 


ASSOCIATION NEWS 

Upon receipt of your Journal will you please look for Association an- 
nounceinents? They will be found immediately preceding the abstracts. 

Your officers will appreciate suggestions and criticisms in operating the 
Association, publishing the Journal, etc. 
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BACTERIOLOG-Y • 

519. A Study of Comparative Methods and Media Used in Microscopical 
Examination of Creamery Butter. I. Yeast and Mold Counts, 
G. W. Shad WICK, Beatrice Creamery Co., Chicago, 111. Pood 
Research 5, 3, 287, May-Jmie, 1938. 

This paper presents the results of a comparative study of yeast and mold 
counts for salted and uiisalted butters using as cnltiire media freshly pre- 
pared potato-dextrose agar and. the dehydrated potato-dextrose, malt, pep- 
tonized-milk, whey, and wort agars prepared by the Difeo Laboratories. 

P.J.D. 


520. Heat Resistance Studied on Spores of Putrefactive Anaerobes in 
Relation to Determinations of Safe Processes for Canned Foods. 
C. T. Townsend and J. R. Esty, ITuiv. of Calif., Berkeley, Calif., 
AND P. C. Baselt, American Cun Co., New York City. I''ood 
Research, 3, 3, 323, May-June, 1938. 

Thermal death curves for Cl. hotulhnim in neutral x>hosx>hate media and 
ill vegetables and milk are different. Data are presented from wiiieli safe 
temperatures and time intervals for sterilization may be chosen. 

P.J.D. 


521, The Respiration of the Rod-Shaped Lactic Acid Bacteria. P. Arne 
Hansen, Royal Tech. College, Copenhagen. Zentr. Baht. II, 98, 
289-297, 1938. 

The rale of respiration of 12 st]-ains of lactic acid bacteria of known 
origin has been studied. Species of the genera Thermobaeterium and Strep- 
tobacterium show very low rate of respiration and are. not inhibited by 
hydrocyanic acid, -while tlie genus ’Microbacleriuin gives high values and. 
tlie rate of respiration is considerahly decreased by HCN. It is recommended 
to consult quantitative respiration experiments in taxoiiomie work. 

J.C.M. 


522. Counting Bacteria. S. Orla- Jensen and G. PAULENimRO, Royal Tech. 

College, Copenhagen. Zentr. Bakt. II, 97, 387-389, 1938. 

Comparative eonnts of bacteria W’-erc carried out on milk samples each 
of which -were divided in four parts and treated as follows : one was left 
raw; the second pasteurized at 63® C for 30 min. ; the third heated at 80° 0 
for 2 min. ; the fourth sterilized. Both plate counts a.nd direct microscopic 
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eoiTBts were used. Isi the latter ease the individual cells as well as groups of 
cells were separately recorded. Observations were carried out over a period 
of .1(1 days, samples being removed at onee and at intervals, temperature of 
inevd>ation was 5° 0., chloroform was added. The dead bacteria present 
gradually disa|)peared, after two days in tbe sterilized millv; after S days 
in the milk Invited to S0° C. Tlie simultaneous use of plate and direct counts 
is advocated. J.C.ll. 

523. The Hemolytic Streptococci of Milk. 0. F. Nivex, Dept, of Dairy 

Industry, Oornell Lhiiv., Itliaca, N. Y. Milk Dealer, 27., 11, (34-67, 

August, 1938. 

A total of 31 o samples of commercial milk, 68 raw and 245 ])asteurized, 
were exainiued for beinolytic streptococci. Narrow-zoue hemolytic types in 
blood agar, the most typical form of re-pi ococc.Kfi itiasitlidis, were not con- 
sidered. Only 8.5 pei* cent of the pasteurized samples eontaine<l hennlytic. 
streptococci, as here defined, wlnweas broad-zone lieinolytic types wore 
obtained from IS per cent of the raw samples. 

The cultures isolated were studied serologically and physiologically, and, 
on the basis of these results, six groups or species were recognized: Sfrepiu- 
coccus mastitidis (Laneefield group .B), the ‘Ouiimal pyogenes’" (Laiicefield 
group C), Sii'ppfococciis dAirans (Laneefield group I)), Strepiocoeciis -zy- 
■inoyaies (Laneefield group D), and turn other types which differ serologi- 
cally and physiologically from any adccpiately described species of strep- 
tococcus. 

The prevailing types of lieinolytic streptococci in raw milk are Strepto- 
coccus mastitidis and the “animal pyogenes”; the most common forms in 
pasteurized milk are Streptococcus dv.ra-ns and Strcpiococe-vs zynioge.ncs. 

C.J.B. 

524. The Phenomenon of the Extensibility of Ferments. W. M. Eogda- 

xow, Tnstitiite for Scientific Researcli in the Dairy Industry, 

Leningrad, TJ.S.S.R. Le laiit 18, 176, 576-582 (June, .1038). 

An organism is described wliieli causes tlie development of a striiigy con- 
dition in milk. A stable symbiosis possesses high proteolytic activity. Dur- 
ing prolonged incubation of the ferment, the acidity gradually decreases 
and a strong peptonization of the albumin takes place. The combination of 
organisms described is acceptable for elieese making. xV.H.J. 

BEEEDING 

525. .A Factor in Breeding Efficiency of Dairy Cattle. Howard Clapp. 

Proc. Anier. Soe. Animal Prod. 30, 259-265, 1937, 

At this large breeding establishment (Pabst Farm) it vms found that 
the mean interval between calving and the first oestrum following Avas 46.4 



BUTTER 


days foi- cows milked t.w.ice daily, 69.4 days for cows milked four times daily 
(test cows), and 71.8 days for cows nursing caNes. Among the group on 
test there was no difference in interval due to the month of freshening, but 
in the group not on test there was a slight significant difference, the shortest 
intervals occurring in December to February freshening cows. G.C.'W. 

Other abstracts of interest are 542, 554, and 560. 


BUTTER 

526. The Spreading Capacity of Butter. G. W. Scott Blair, National 
Institute for Research in Dairying, TJiiiv. of Reading, Shinfield, 
Nr. Reading, England. Jour, of Dairy Research 9 , 208-214, 1938, 

An instrument designed to study the rheological properties of butter is 
described. The time required for a given weight to compress a cylinder of 
butter tlirougb a given distance is used to calculate the viscosity of the 
butter. S.T.O. 


527. Studies of the Keeping Quality of Butter in Cold Storage. 0. R. 

Overman, 0. P. Garrett, and H. A. Ruehe. 111. Agrie. Exper. 

Sta. Bull 446, Sept, 1938. 

“The purpose of this investigation, was to study butters of differing 
quality and from differently treated creams during extended periods of stor- 
age at customary storage temperatures in order to determine the influence 
of various factors upon the keeping quality of the butter, and especially to 
determine whether correlation exi.sts between the keeping quality of butter 
and the results obtained by a laboratory examination of the fat. ’ ’ 

A review of the literature and hibliogTai>hy: of sixty-six references is 
given. 

During the investigation reported the behavior in cold storage of thirty- 
six different butters ranging in quality from poor to excellent w'as studied. 
The butters were stored in 3 pound packages, 10 to 12 packages of each 
butter being available. The butters were subjected to laboratory examina- 
tion at definite intervals. 

The examination included scoring of the butter and the determinations 
(.111 the filtered fat of index of refraction, iodine absorption uiunber, saponifi- 
cation number, soluble acids, insoluble acids,: free-fatty acids, acetyl value, 
Reichert-Meissl, Polenske, and Jenseh-Kirsellner numbers, the pH of the 
serum and the computation of the mean weights of the fats. 

The rates of oxygen absorption of the fats were^ d also. 

The following observations and eonelusiohs were made as a result of 
this study; 

1, The judge’s score of a butter, although a statement of quality at the 
time of scoring does not give any indication of its keeping quality. 
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2. The purticular chemical and physical constants determined do not 
sliow correlation with keeping quality. 

3. The induction periods and the rates of oxidation vary so irregularly 
that there is no evidence of any relation of these to keeping quality. 

4. Butter made from sweet cream scored higher and held its score better 
in storage than butter made from the same cream after ripening with 
starter and partial neutralization, and the latter was correspondingly 
better than butter made from the same cream after spoiitaneous souring and 
neutralization to the same percentage of acidity. 

5. Different neutralizers used to reduce the acidity of separate lots qf 
the same cream to approximately the same percentage of acidity did not 
affect the initial score or the keeping in storage. 

6. Butter from cream ripened with starter to .44 per cent acidity and 
ehurned without neutralization scored higher and held its score better in 
storage than did butter from the same cream after it was ripened with 
starter to .61 per cent acidity and ehurned without neutralization. The 
latter was eorrespondingly better than butter churned from the same 
cream without neutralization after ripening with starter to .82 per cent 
acidity, 

7. Overueutralization of cream produced a butter with low initial score 
and poor keeping quality. 

8. Butter churned from sweet cream and salted scored slightly higher 
but lost score more rapidly than unsalted butter from the same cream. 

9. The butters wdiieli were given the highest initial scores and held their 
scores best of all those studied in these investigations were ehurned from 
fresh sweet cream separated from fresh sweet whole milk. These butters 
were not salted and were of salable quality after about two years in storage. 

' . O..E.O. 

528. Treatment and Transformation of Milk, Improvement of Quality. 
The Aroma of Butter. W. Mohr, Kiel, Germany. Le Bait 18 ^ 
177, 743-758 (July, August, 1938). 

The principle aromatic substance in butter is diacetyl. The formation 
of diacetyl is due to the action of bacteria on citric acid. Formation of 
diacetyl and acetyl methyl earbinol are related but the .mechanism of their 
formation is not definitely known. Among the problems in this, eonnection 
are whether both substances are formed simultaneously or whelher dia- 
eetyl is formed from the oxidation of acetyl methyl earbinol and if such is 
the ease, by what mechanism, or if diacetyl is produced simply .from 
acetaldehyde in the course of oxidation with subsequent condensation. 
Increasing acidity and aeration favor the produetion of diacetyl. High 
temperatures at the time of proper acidity, notably the temperature 
optimum for the growth of bacteria are not favorable for the production of 
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dineetyl. Diaeotyl is i'oniied nioro rapidJy betweau 12° C. (yo.b® F.) and 
16° C'. (60.8° F.)' or between 17° 0. (62.6° F.) and 21° C. (67.8° F.) with 
cooling of Lho culture to 10° 0. (oO'' F.) wlien tlie acidity lias increased to 
23° S.H. The conditions that apply to the foi'inatioii of diaeetyl and 
acetyl inetliyl carbinol in enltnres apply equally in the cream used for 
blitter making. During clnirniiig the contmit of dia, cetyl and acetyl methyl 
carbinol increases and is significantly higher in the buttermilk than in the 
cream. The butter contains about l/l the diaeetyl and 1/15 to 1/16 the 
acetyl methyl carbinol found in the ripened cream. The diaeetyl and acetyl 
metliy] earbincil are found distributed throughout the butter in the aqueous 
phase of tlie serum and not at al 1 in the fatty phase. The washing of the butter 
eliminates a considerable part of the diaeetyl and at'.etyl methyl carbinol. 
i\t ordinary teniperatiu'e and for short storage periods, i.e., at 30° C. (50° F.) 
and np to 4 days, there results an increase in diaeetyl. ’Witiiiii 10 to 12 
<hiys. hoivever, the diaeetyl decreas(.;s. On storage at low temperature 0° 
to 30° C. (32° F. to 14° F.) the content of diaeetyl docs not undergo change. 

Butter made from sweet cream contains only very small amounts of 
diaeetyl, nor is diaeetyl formed during' prolonged storage for as long as 6 
months. Methods of determining diaeetyl and acetyl methyl carbinol are 
discussed. .It is emphasized that differences in methods and technique 
account for tlie variation in results obtained by different investigators and 
that this makes it difficult to interpret results from different laboratories. 
A raj)id practical metliod that will give reliable results and that will be 
applicable bofh to research and control laboratories is needed. 

A.H.J. 

529. Keeping Quality of Butter. Johannes Jensen and W, Ritteb, 
Aabenraa, ]'3onmark, and Berue-Liebefold, Switzerland. Le Bait 
177, 758-773 (July, August, 1938). 

Fishy .flavor in butter is due to the formation of tri methylamine origi- 
nating from lecithin as a result of hydj’olysis and oxidation. The oxidation 
is markedly accelerated by the presence of small amounts of metals, particu- 
larly iron and copper. Copper is about 33 tiiiies as effective as iron in 
catalysing the oxidatio.u. Pasteurization at 90° C. (194° F.) of the cream 
from which the butter is made operates to iirevent the development of the 
fish flavor. This is due in pEirt to destruction of bacteria and probably 
;partly to antioxidants formed at tbc higli pasteurization temperature. 
.Some tyjies of bacteria in butter reduce the rate of fishy flavor development 
in butter by consuming the oxygen, contained in the butter. The acidity 
of the cream from which the butter was churned is important in controlling 
the keeping quality and should not vary .from the desired acidity of 23 to 
25 S.H. Stored butter derived from cream of acidity 20 S.H. has a ten- 
dency to mold, while butter derived from cream of acidity more than 29 
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S.H. becomes rancid prematurely. Butter oil prepared by the boiling 
method is a satisfactory means of storing butterfat for considerable periods 



with less danger of ofl: flavor developing than if butter itself is stored. The 
butter fat pz'epared by this method, however, possesses flavors imparted to 
it by the cooking px’ocess while the natural aroiha of the original butter may 
have been driven off. Methods of packaging butter to prevent the develop- 
ment of off flavors is discussed. Light is the chief factor involved in off 
flavor development in packaged butter. Protection from light by black 
paper or metal foil or papers containing materials that absorb ultra violet 
are described. Variations in the chemical characteristics of butter take 
place from season to season as a result of change in the feed of the cows. 
Thus the average saponification niunber was found to be 232 foom Decem- 
ber to February and 222 in summer. The Reichert-Meissl-Vollny number 
had a value of 33 in winter and 29 in summer. The Polenski number had 
an average value of 5 in winter and 3 in summer. The xylol index aver- 
aged 23 from February to April and about 20 in July and August. The 
index of I'efraetion was 1.4537 in winter and increased to 1.4555 in summer. 
The iodine nninher increased from 35 in January to 41 in summer. The 
effects of individual feeds and feeding regimes on the chemical constants of 
the butterfats are discussed and data presented, A relation between the 
fat content of the milk and the iodine number of the fat is observed. If the 
fat content of the milk inereases, the iodine number of the fat decreases. 
Butter of an iodine iminher of 28.5 to 34.5 is, from the physical point of 
view, considered to he satisfactorily conditioned. Butter with an iodine 
number above 34.5 is considered too soft and below 28.5 it is too hard and 
brittle. A.H.J. 


Other abstracts of interest are 519 and 559, 
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530. The Calcium and Phosphorus Contents of Some Types of British 
Cheese at Various Stages during Manufacture and Ripening. 
E, C. Y. Mattick, National Institute for Research in Dairying, 
Univ. of Reading, Shinfiekl, Nr. Reading, Biigiand. Jour, of 
Dairy Research .9, 233-241, 1938, 

The calcium and phosphorus contents at various stages in the manufac- 
ture and during ripening of Gheddar, Cheshire, Leicester, Lancashire and 
Stilton cheese were determined. There was little difference in the values of 
the hard pressed varieties, however, Stilton cheese contained much less 
ealcimn and considerably less phosphorus than the hard pressed cheese. 
From about 50 to 60 per cent of the original calcium of the milk was left 
in the hard pressed cheese after 8 months, and only about 7 per <?eiit in 
Slilton. s T n 



531. The Role of Bacteria in Milk Destined for the Fabrication of Gni” 
yere or Emmental Cheese. W. Dokner, Agroiioniic Engineer for 
the Federal Institution of the Dairy Industry, Liebefeld, Switzer- 
land. Le Lait TS, 175, 449-455 (May, 1938). 

The numbers of bacteria play a very important roJe in 1he preparation 
and ripening of cheese. Harmful bacteria are more harmful when they are 
more numerous, and useful bacteria may be hannful when they are too 
numerous. Bactermm aniylolyacter causes a swelling U]3 of the cdieese and 
Bacteriiim proteohjiicwm causes a secondar 3 '- offensive fermentation. lYitli 
the exception of Bacterium coZi and aerogencs when the.y come from mas- 
titis, the pathogenic bacteria are not susceptible directly of causing difficulty 
with the preparation of Gruyere or Emmental cheese. A.H.J. 


532. Volatile Acids of Cheese. II. Methods of Extraction. B. R. IIis- 
cox, J. Harrison, and J. Z. ’WoiiF, National Institute for Research 
■ in Daiiying, Univ. of Reading, Shinfield, Nr. Reading, England. 
Jour, of Dairy Research P, 227-232, 1938. 

A method for estimating the Yolatile acids in cheese based on the steam 
distillation of a water extract of the cheese is described. Considerably 
higher results were secured with this method than by direct steam distil- 
lation. S.T.O. 


533. Volatile Acids of Cheese. I. Retentive Power of Cheese and Its 
Constituents. E. R. Hiscox and J. Harrison, National Institute 
for Research in Daiiying, IJniv. of Reading, Shinfield, Nr. Head- 
ing, England. Jour, of Dairy Research .9, 215-226, 1938. 

To determine the exhaustiveness with which the various acids could be 
recovered bj^ steam distillation acetic, propionie, butyric, caiiroic, caprylic 
and laiiric acid solutions with added cheese fat, butter fat, cheese protein 
and casein were steam distilled using a standard procedure. The fat por- 
tion of the cheese was found to have a retarding effect on the distillation of 
tlie higher volatile fatty acids. The cheese protein appeared to be capable 
of a permanent retention of a part of some of the acids present. The results 
indicate that a more aeenrate picture is gained of the distribution of the 
acids present by collecting only ‘^twice the original Amluine^’ rather than 
bv distilling; to “5 times the original volume.” S.T.O. 


534. Chemical Changes During the Melting of Natural Cheese. M. 
Kwcton, Pobvtechnie High School, Prague, Czechoslovakia. Le 
La it IS, 176, 561-575 (June, 1938). 

There is little change in the properties of the hntterfat in cheese as a 
result of melting in the presence of disodium phosphate or sodium citrade. 
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No significant change results in (lie Reieliert-Melssl, ‘Waritt.-rs Polenske or 
iodine values. The acidity of the fat is reduced slightly (on the average 
2.5%) due to the melting in the presence of the alkaline salts. The soluble 
nitrogen is nmeli higher in the melted cheese than in the luitui'al cheese^ 
increasing from about 11% of the dry matter in the natural cheese to about 
40%. in the melted cheese. The increase in soluble nitrogen is greater when 
disodiuin phosphate is used than when sodium citrate is used. The asli 
content of the melted cheese is higher than for natural cheese due to the 
added mineral salts. It is suggested that the higher ash content may be 
used to distinguish between natural and so-called “processed” cheese. The 
melting of the ('heesc increases the titrable acidity due to the effects of the 
alkaline salts on the proteins of the cheese. A.H.J. 


535. Milk Organisms in Cheese Making, Constantun-q Gorini, Milan, 
Italy. Le Lait 18, 177, 711-712 (July, August, 1938). 

It is emphasized that milk organisms play a favorable role in the ripen- 
ing of Grnyere and Bmineiital cheese because of their solubilizing action 
on casein. This group of organisms accordingly acts as activators for the 
lactic ferments. Gorini states that Dorner was incorrect in his conclusion 
that Gruyere and Einmental were not favorably affected by this group of 
organisms just as was the case for the other types of cheese. Even though 
organisms themselves might be destroyed in the process of cheese making, 
enzymes elahorated by them exert a favorable role in the maturing of 
cheese. A.H.J. 


OJIEMISTBY 

536. The Determination of the pH of Lactic Acid Casein. Jean Pien 
AND M. Weissmann, Laboratories of the Farmers Union, Paris, 
France. Le Lait 18, 175, 455-462 (May, 1938). 

The pH of the casein solution may be used to indicate if the protein has 
been precipitated above its iso-eloetric poinl., if the washing has been iueoni- 
plete and the casein thus contain casein lactates, and if the precipitation has 
taken place at a pll lower than 4.7. The solution is prepared for the deter- 
mination of pH in the following manner: ini.o a 100 ec. flask equipped witli 
a ground glass stopper are added 50 cc. of twice distilled boiled water and 
5 grams of casein. After shaking, the suspension wus allowed to stand for 
30 minutes if the casein was finely ground .and for two hours if it was 
coarsely ground. The two hour period may he adopted for all caseins -with 
shaking from time to time, if the flask is tightly stoppered. Towmrd the 
end of the soaking period, the flask is allowed to stand and the supernatant 
liquid decanted into the electrode vessel. The hydrogen electrode required 
a longer period to attain equilibrium tlian the quinhydron or 1he antimony 
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Other abstracts of interest are 536, 558 and 559 


539. The Effect of Snbclinical Mastitis on the Solids-Not-Fat Content of 
Milk. S. J. Rowland and M, Zein-el-Dine, Department of Agri- 


OONOENTRATED AND DRY MILK : BY-PRODITCTy 


elecirodc hi whieli cases equilibrium was attained immediately. Equivalent 
resulls were obtained with all these electrodes as well as with brom cresol 
green indicator, A.H.J. 


537. Relationship of the Density in Dairy Products. Jean Pien and C4. 
Maurice, Laboratories of the Parmer’s Union, Paris, France. Le 
Lait 7S, 176, 582-610 (June, 1938). 

Equations are developed from which the density of various dairy prod- 
ucts can be calculated from a knowledge of the density of fat and solids- 
not~fat in the dairy product. A.H.J. 


CONCENTRATED AND DRY MILK; BY-PRODUCTS 

538. The Progress in Italy in the Fabrication of Synthetic Fibres Derived 
from Casein. G. Genin, Engineer E.P.C., Paris, Prance. Le Lait 
75,175, 481-484 (May, 1938). 

Caseins originating from different sources are blended in proportions to 
give a uniform stalling material. "Water and other substances are then 
added and a viscous paste is formed. The fibres are formed by forcing 
the paste through holes 0.02 to 0.03 mm. in diameter. The casein fibres 
are coagulated and hardened by xiassiiig them through warm sulphuric 
acid. The acid in the fibres is then neutralized by immersion in an alkaline 
bath after which the fibres are cut into sriiall bits which form the “flocks.” 
The small branclilets are then immersed in a formaldehyde bath in which 
they remain for 10 to 15 hours. After washing and drying, the product 
is ready for spinning and weaving. The chief difference between the 
chemical composition of natural and synthetic •wool is the sulphur content. 
The casein wool has a much lower sulphur content. It consequently is a 
snjierior insulating material than natural wool. Synthetic wool fibres when 
boiled with water for 3 hours did not lose weight. When boiled in an 
alkaline soaji solution there was a small loss in weight, hut less than that 
lost by treating genuine merino wool in the same way. Fibres are also made 
with mixtures of casein and <;elln]ose (Aoscose used in the manufacutre of 
rayon) materials. It is suggested that such x>rodiicts be called “Serin- 
laine” when the percentage of casein is greater than the iiereentage of cel- 
lulose and “ liayonlaine ” Avhen the percentage of casein is lower than that 
of cellulose. The nitrogen content indicates the proportion of cellulose 
and casein in such products. ^ A.H.J. 
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enltiiral Cheniistry, Univ. of Reading', Reading, England. Jonr. 
of Dairy Research 9, 182-184, 1938. 

Tlie solids-not-fat content (expressed as p*ercentage of tlie fat free milk) 
was determined for 247 samples of milk from individnal quarters of 62 
cows. The samples were also examined bueteriologically for the ijresem'.e 
of Sireptoeoccus agaUdnie. Biglity-eiglit per cent of the samples below* 
8.80 per cent solids-nol-fat w'ere from infected quarters. S.T.C. 

540. The Casein Number. A Chemical Method of Diagnosis of Mastitis. 

S. J. Rowland and M. Zein-el-Dine, Department of Agricultural 
Chemistry, Univ. of Reading, Reading, England. Jonr. of Dairy 
Research 9, 174-18.1, 1038. 

Additional data o,n the accuracy of the casein number 
/percentage of casein N 
\ percentage of total N / 

as a chemical method for tlie detection of mastitis are reported. The 
numher was determined for 247 samples of milk from the individual 
quarters of 62 cows, and the samples were examined baeteriologieally .for 
8tr. agalactiae. For the diagnosis of mastitis from the casein nnmber, a 
figure of 78.0 and less was taken as indicating an infected quarter. The 
chemical results differed from the bacteriological for 21 out of a total of 
243 quarters. The easei.u number was considered from this data to be a 
reliable diagnostic method. S.T.C. 

541. The Incidence of Mastitis in Cows Yielding Milk Low in Solids- 

Not-Fat. A. S. Foot and P. M. F. Sitattogk, National Institute 
for Research in Dairying, Univ. of Reading, Shiiifield, .Nr. Read- 
ing, England. Jonr. of Dairy Research 9, 166-173, 1038. 

An average of 19.5 per cent of the animals in milk in twenty-nine herds 
(umiprising 934 cenvs were found to yield milk low in solids-not-fat (below 
8.5 per cent) as determined by analysis of the milk from two consecutive 
milkings at 5 to 6 w^eek intervals during tJie first three mouths of 1937. Of 
the low solids-not-fat cotvs which were not stale, evidence ol; masiliis infec- 
tion was .found in an average of 61.5 per cent of cases. Evidence o.r mastitis 
infection was based on physical examination, positive hroni-cresol test or 
bacteriological examination for the presem.'e of Str. agalactiae. There were 
apparently at least twice as Jiiariy subcdinical cases of mastitis as elinical 
eases. ' S.T.n. 


Other abstracts of interest are 542 and 560 
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542. Reproduction on Rations Free from Vitamin E, 


Byron H. Thomas 
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AND G. Y. Cannon, Iowa State College. Proc. Ainer. Soe. Animal 

Prod. 50, 59-63, 1937. 

A suitable grain mixture and alfalfa bay were depleted of Vitamin E by 
treatment with an ether solution of ferric cbloi’ide and fed to goats in the 
proportion of 2:1. Over a period of years both males and females re- 
produced normally. These same feeds fed in various proportions to rats 
invariably produced symptoms charaeteristie of Vitamin E dehcieney in 
this species. G.C.W, 

543. Phosphorus Deficiency in Cattle as a Result of Conditions Other 

than Low Phosphorus Content of the Soil and the Feeding Stuffs 

Grown Thereon. E. B. Poebbs and S. R. Johnson. Proc. Amer. 

Soe. Animal Prod. 30 , 340-344, 1937. 

Reports on a survey of cattle suftering from phospborus deficiency in 
Pennsylvania with a description of environment, symptoms, and methods 
employed in bringing about recovery. G.C.W. 

544. Lactic Silage with a Pasteurized Thermophile. Constantino Gorini, 

Milan, Italy. Le Lait 18 , 177, 673-681 (July, August, 1938). 

Satisfactory silages are high in lactic acid, unsatisfactory silages are 
high in butyric acid. Lactic acid fermentations in silage are usually the 
result of proper conditions and temperature of the silage and absence of 
air. A more certain method of preparing satisfactory silage is to seed 
with a lactic acid prodneing organism. A Thermophile capable of pro- 
ducing lactic acid is recommended. In order to prepare silage with this 
organism, it is necessary to compress the silage, uniformly and to control 
the temperature so that it rises to about 60° C (140° P) neither too slowly 
nor too rapidly. Silage prepared in this manner is eaten readily by cattle, 
and is green and fresh in appearance with a mmimurn of wilted and faded 
leaves. Snch silage is nsnally high in vitamin content as it can be prepared 
from freshly cut material and can be taken from the fields wet with rain 
or dew, A.H.J. 

545. The Preservation of Fodders by the Addition of Acids. Joel Axels- 

SON, XJpsala, Sweden. Le Lait id, 172, 216-220 (February, 1938). 

The use of hydrochloric and sulphuric acids or mixtures of these acids 
(A. I. V. process) is more satisfactory for preserving silage than organic 
acids. Silage preserved with these mineral acids shows lower losses in 
nutritive ingredients during storage, is higher in its vitamin A content, 
and stimnlates milk production. Legumes require more acid when made 
into silage than do grasses. The pH of aeidulated silage should be 3.5 to 
4.0. The use of acid operates to soften the woody tissues of the silage and 
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renders tliem moi-e readily digestible. Tlie flavor ot milk irom cows iect 
acidnlatexl silage is equal to tiiat of summer milk and the butter is also 
iiuprovecl. However, such milk was not satisfactory for the production of 
Emmenthal cheese, but was excellent for the production of sharp flavored 
cheeses. A.H. J . 


Other abstracts of interest are 554, 557 and 560, 
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546. Stability of Vitamin D in Irradiated Evaporated Milk. C. H. 
Krieger and H. T. Scott, 'Wisconsin .Alumni Research Founda- 
tion, Madison, Wis. Food Research 3, 3, 283, May-June, 1938. 

There is little or no loss in the vitamin 1) potency of irradiated 
evaporated milk stored under average conditions for periods of two to three 
years, no loss wliatsoever being noted after one year of holding. 

F.J.D. 


547. The Effect of Commercial Sterilization on the Nutritive Value of 
Milk. S. K. Kon and K. M. Henry, National Institute for Re- 
search in Dairying, IJniv. of Reading, Shinfield, Nr. Reading, 
England, with the collaboration of E. W. Ikin, National Institute 
for Research in Dairying, Univ. of Reading, A. E. Gillam, Univ. 
of Manchester, Manchester, 'England, and P. White, Univ. of 
Reading, Reading, England. Jour, of Dairy Research .9, 185-207, 
1938. 

V. The Effect of Commercial Sterilization on the Nutritive Value of 
Milk, K. M. Henry and S. K. Kon. 

Fifteen samples of raw and fifteen samples of coramei’cially sterilized 
milk from the same bulk were analyzed for vitaTuin C by the chemical 
method (titration with dichlorophenol-iudoplieuol). The raw milk con- 
tained an average of 1.83 mg./lOO ml. of total (reduced and rever,yibly 
oxidized) ascorbic acid. The eorrcspoiiding figure for sterilized milk -was 
1,03 ing./lOO mb, a loss of 43 per cent of the original value. 

VI. Comparison of the Total Nutritive Value of Raw and Commercially 
Sterilized Milks, K. M. Henry, E. ,W. Ikin and S. K. Kon. 

Paired feeding .experiments with rats indicate that the total nutritive 
value of commercially sterilized milk is somewdiat lower than that of raw 
milk and that vitamin is the first limiting factor. Rats getting limited 
but equal amounts of milk in addition to a basal diet which applied only 
protein, energy and minerals grow better on raw than on sterilized milk. 
The addition of 5 per cent brewer’s yeast to the basal diet corrected this 
deficiency. 
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VII. Coiichisions. S. K. Koii. 

From tlie nolritional aspect sterilized milk has been shown to be inferior 
to raw or to pasteurized milk. Sterilization decreases slightly the biological 
value of the proteins, destroys half the vitamin C and 30 per cent of the 
vitamin Bi. S.T.C. 


548. Groups of Milk. E. Dujareic dela Eiviere and N. Kossovitch. Le 
Lait hS, 4.74-481 (May, 1938). ' ■ 

Hiimaii milks contain a and (3 agglntiiiins for human red blood cells. 
Human milks may also be classified into 4 groups analogous to those of 
blood. The presence of iso-agglutinins is less regular in mother's milk 
(80.9% of the eases) than in their blood serum. The percentage of cases 
wliere iso-agglutinins are present in the milk is appreciably analogous for 
all groups (A;83.8; 0:83.1). However, the percentage of group B is 
slightly higher (86.3). Mother’s milk derived from the blood group AB 
(cases where the blood serum does not possess agglutinins) do not contain 
agglutinins ; the red globules of group 0 (which are poor in agglutinogen) 
are never agglutinated by a laeto serum. The milk of group Oa3 always 
possesses the two agglutinins a and (3 more or less strongly. Agglutinin 
a in general acts more strongly than agglutinin p. Divergence between 
the agglntinins of blood serum and the agglutinins of milk seriun of the 
same mother had not been found. Eelation between anaphylactic shock and 
“group” of the milk ingested or between tolerance for milk and the group 
of the milk ingested have not been worked out. However in 31 cases where 
nutritional difficulties were being experienced with milk, it was found that 
the blood groups of the infant were different from the milk group of the 
nurse. , A.H.J. 


549. New Aspects of Lactic Therapy. Jean Pien, Cheniieal Engineer, 
Director of the Laboratory of the Farmers ITnion, Paris, Ihranee, 
Le La it 18, 177, 699-^711 (July, August, 1938). 

Biochemical and clinical manifestations of intestinal intoxication due 
to harm.ful intestinal flora are reviewed. Milk organisms by which such 
situations may be corrected are discussed. Lactic therapy demands that 
ferments be present which can grow in the hitestine, that only living organ- 
isms of strong virulence be employed, and that the numbers of living organ- 
isms in the cultures used be high. A.H.J. 


550. A Physico-chemical Theory of Artificial Infant Feeding. L. Pikeer, 
Budapest, Hungary. Le Lait 18, 177, 681—698 (July, August, 
1938). 

The axitlior discusses the changes in colloidal and ionic conditions of 
cows milk that takes place as a result of. the various modifications that are 




accorded it in making it satisfactory for infants. Among tlie Tarious 
treatments of milk discnssed. are boiling, skimming, dilution with %^ater, 
addition of acids, addition of alkali, addition of salts particularly ealeium 
salts and eitratesj addition of sugar, saccharose, dextrinized flour, malt, and 
boiled gruel of barley, rice and oats, and the addition of dried protein, of 
gelatin and of gums. The effects on milk of various enzymes such as ren- 
nin, lactase, pepsin, other proteolytic enzymes, and milk lipase ami stomacii 
lipase are also discnssed. The effects ot these additions on osmotic concen- 
trations and properties of the proteins, particularly of the casein, are 

emphasized. One Imndred twelve literature citations are given. 


Anonymous. Special Bulletin or the Inter. Assn, or ice oream 
Mfrs., 1105 Barr Bldg., Washington, D. C., August, 1938. 

Sales of ice cream for the first four months of 1938 are compared with 
the same four months of 1937, For the United States, the first four months 
of 1938 showed increased sales. In Canada the increase for the four-month 
period over that of the first four months of 1937 was 6.43 per cent. 

The completed survey of ice cream sales for the full year of 1937 shows 
the gallonage to be the greatest of any year in the history of the industry. 


MILK 

552. The Suitability of the Cremometric and the Phosphatase Tests in 
the Supervision of Holder Pastemdzed Milk Johanne E. 
Jacobsen, Royal Tech. College, Copenhagen. Zeitsehr. Untersucli- 
ung der Lebensinittel 71, 515-521, 1936. 

Both reactions can be used to indicate if milk has been heated to 62-63° 
C for half an hour. The phosphatase test has certain advantages over the 
cremometric test: (1) Homogenization has no influence on the j-esiills; 
(2) it can be used also on cream and skimmilk; (3) a small admixture of 
raw milk to pasteurized milk can be detected. However, in certain resi3e('1s 
the cremometric test is to be preferred: (1) It does not use cxpeuslce and 
poisonous chemicals; (2) it is so easy to carry out that auy dairy can use 
it; (3) finally it shows if the milk has beeji overheated. 3.C.M. 

Author’s Note: The cremometric method is not used in the United States 
as it depends upon cream layer reduction at temperatures higher than those 
required in the United States. In Denmark milk is generally heated to 
62° C (145,4° F.) or higher. 
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553. How Can the Cities Be Supplied with Good and Cheap Milk. S. 

Orla- Jensen^ Eoyal Tech. College^ Copenhagen. Maelkeritidende 
00,157-165, 1937. 

The author advocates the double safeguard offered by eompnlsatoiy 
pasteurization, e.gr., 63° C., 30 min. and vigorous veterinary control of all 
market milk; also cream should be pa.steurized. Specially to be recom- 
mended is the pasteurization in bottles, already practiced in about 400 
smaller dairies in Denmark. The bottled milk should not be distributed by 
each individual milk company, but by a centralized distribution agency in 
order to cut down the cost of distribution. J.C.M. 


554. Variations in the Protein Content of Milk During Lactation. E. 
Azarme, Institute of Animal Genetics, Univ. of Edinburgh, Edin- 
burgh, Scotland, Jour, of Dairy Research .9, 121-146, 1938. 

The total protein nitrogen and the casein nitrogen were determined in 
about 380 weekly samples of milk taken from tw^’enty-seven individual cows 
of different breeds and at different stages of lactation during a period of 
about 6 months. The albmnin plus globulin nitrogen was calculated in 
each ease by difference. It was found that the percentage of total protein 
nitrogen decreases very significantly from the beginning nntil the 4th week 
of lactation, and then rises slowly until the end of lactation, the rise beihg 
more pronounced towards the end. The same was true for casein nitrogen 
and for albumin plus globulin nitrogen, but with the latter only the decrease 
at the beginning and the rise at the end was sharp. S.T.G. 


555. The Milk of the Goat under English Conditions. Frank Knowles 
AND J. B. Watkin, Bast Anglican Institute of Agriculture, Chelms- 
ford, Eiigiand. Jour, of Dairy Research 9, 153-165, 1938. 

An account is given of observations made for over two years on the 
yield and composition of the milk of the breeds of goats distributed through- 
out Great Britain. In all 2662 samples from 345 animals of 8 breeds were 
analyzed. The average analyses reported are as follows; fat, 4.50 per cent; 
solids-not-fat, 8.68 per cent; lactose, 4.08 per cent; total proteins, 2.90 per 
cent; casein, 2.47 per cent; albumin and globulin, 0,43 per cent; non- 
protein nitrogen, 0.44 per cent ; a.sh, 0.79 per cent. The average milk yield 
of the officially recorded goats in Great Britain was shown to be about 7i- 
pounds per day. S.T.C. 


556. The Milking Pail of Jens Grand. S. Orla-Jensen, Royal Tech. Col- 
lege, Copenhagen. Maelkeritidende 50, 1039-1041, 1937. 

The practice of milking directly down upon solid carbon dioxide to cool 
milk effectively has not been found to have any value. Such large quantities 
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oJ! GOa are needed t.liat tlie milk gets a disagreeable flaTOnr. The bacteria 
present are not inhibited under these conditions, some are e’^eii favoured in 
tlieir development. 

The value of filling milk pails witli gaseous carbonic acid is thus open to 
doubt. Tlie favorable results obtained with the device of Jens Grand are 
probably eansed by the careful sterilization and handliiig of the apparatus 
and not by the presence of CO 2 . J.G.M. 

557. Errors Involved in. the Estimation of the Lactation Yield of Protein 
According to the Intervals between Sampling. E. Azarme, In- 
stitute of Animal Genetics, Univ, of Edinburgh, Scotland. Jour, 
of Dairy Research A 147-152, 1938. 

An attempt was made to determine the frequency of sampling necessary 
to estimate accurately the lactation yield of protein. For practical purposes 
sampling every two weeks during the first 6 weeks and the last 4 weeks of the 
lactation and every three weeks for the remainder was considered sufficient. 

S.T.C. 

Other Abstracts of interest are 522, 523, 524, 537, 539, 541, 546, 547, 
548, 550, 558, 559, 560. 


MISCELLANEOUS 

558. Problems which Remain to Be Solved in the Dairy Industry. G. 
Genin, Chemical Engineer B.P.C., Paris, France. Le Lait 18, 176, 
610-614 ( June, 1938). 

Problems dealing with the production of fluid milk, condensed milk, ice 
cream, cheese, the fabrication of dairy equipment, and the disposal of dairy 
wastes are discussed. A.H.J. 


559. Treatment of Waste Water from the Dairy. 0. Gexik, Engineer 
E.P.C.I., Paris, France. Le Lait 18, 177, 711-714 (July, August, 
1938). 

Loss of milk in the w’asli water of the dairy averages i to 1% of Pie inilk 
passing through the plant. For cheese factories and creameries the losses 
run from 3% to 8%. Such losses in the dairy wastes going into streams arc' 
responsible for considerable pollution. Rather than require expensive waste 
disposal plants, it is suggested that efl'orts be made to keep conceutratc'd 
wastes from going into the wash water. TJiis may often bo dime inex- 
pensively by modifying existing equipment or processes and by exercising 
care in the saving of possible usable dairy wastes and in the cleaning of 
equipment. A.H.J. 
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PHYSIOLOGY 

560. Secretion of Milk. Dwight Bspe, Iowa State College, Ames, Iowa. 

Publislied by Collegiate Press, Iiie., xinies, Iowa. Price $3.00. 

Tins book was designed as a text for a course in Milk Seci'etion in w’-liieh 
the principal objective is the application of the fundamental training 
received by the student in Anatomy, Physiology, and .Nutrition to the 
problems dealing wdth the normal functioning of the mammary gland. 

The material covered is well organized into three parts. Part one 
deals principally with the anatomical aspects of the subject, pad: two with 
the physiological, and part three with the iintritional. 

The subject matter is clearly presented and should be found readable 
by those for whom the hook is intended. This work provides a much 
needed text and reference work for the undergraduate student in dairy 
production. 

The author has used a -wealth of reference material and a bibliography 
of 695 references is appended. While the hook was not designed for the 
research worker, the generous use of the literature makes this a useful hook 
for the library of the investigator. 

The author has made generous use of illustrative and tabular material, 
there being forty-nine illustrations and thirty-four tables. T.S.S. 

Other abstracts of interest are 539, 541, 554, and 557. 





COLON BACILLI IN 
MILK AND WATER 


BBL-Desoxycholate Lactose Broth 
BBL-Desoxycholate Lactose Agar 
BBL-Desoxycliolate Agar 


These media offer the most uniformly re- 
liable and economical nmans for the enu- 
meration of colon bacilli. Tho advantage 
of these media over most others lies in the 
use of Sodium Desoxyeholatc as sole bac- 
teriostatic agent. Sodium Desoxycholate 
is a pure chemical and has a clear-cut in- 
hibiting effect on the growth of Gram posi- 
tive bacteria as compared to Gram nega- 
iive bacteria. It tlms has none of the 
disadvantages generally found in_ other 
bacteriostatic agents such as bile, bile salt 
mi.\'tures, or dyes. 

Whenever possible only pure chemicals 
are used in BBL media as bacteriostatic 
agents. 

Literature and prices sent on request 


In Practice 

Milk’ and its products contribute 
more to good nutrition than any 
other food group. Present consump- 
tion of all dairy products falls far 
below amounts recommended by sci- 
entific authorities. 

Increased consumption of dairy 
products to attain these standards is 
the goal of the 


NATIONAL DAIRY COUNCIL 
111 North Canal St. Chicago, 111. 


BALTIMORE BIOLOGICAL LABORATORY 

432 N, Calvert St. Baltimore, Md 


MANTON-GAULIN 

TWO STAGE 

HOMOGENIZER 


The GAULIN HOMOGENIZER has the approval of leading health officials o£ the 
United States and is acceptable under Standard Ordinance provision of the U. S. 
Government. It can he completely disassembled, cleaned, steriliied, and reas- 
semhled reatiy for operation witliin 30 minutes by a competent operator. 

No dead enil pa'-ages — all inside surfaces highly finished. Write for bulletin 30-B. 
No obligations. A new bulletin on Homogenized Milk is now available for distri- 
liiuion. The Two-Stage Valve is standard equipment. 


The Manton-Gauim Ma nyfacturing Co. 

Incorporated 

7 Charlton Street U. S. A. EVERETT, MASS. 
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AMERICAN DAIRY SCIENCE ASSOCIATION 

INCORPORATED IN THE DlsiXUICT OF COLUMBIA 


Officers 

President H. W. Gregory, Lafayette, Indiana 

Vicc-PrcsUhmt Karl Weaver, East Lansing, Michigan 
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ffirrvivr E. T. Ellington, Pullman, Washington 

Dircetnr TlAROim Macy, St. Paul, Minnesota 

Director E. G. Hood, Ottawa, Canada 
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Officers of Sections 
Section No. 1 — Dairy Production 

W. E. Krauss, Wooster Ohio 

W. Cave, Manhattan, Kansas 

I. R, Jones, Corvallis, Oregon 

Section No. 2 — Dairy Manufactures 

C. J. Babcock, Washington, I). C. 

B. E. Horrall, Lafayette, Indiana 

Section No. 3 — Extension 

-Earl N. Shhltz, Peterborough, New Hampshire 

J. Browneli,, Ithaca, Now York 

.R. G. Connelly, Blacksburg, Virginia 

Opficers of Division 
Southern 

C. N. Shepardson, College Station, Texas 

T. B. Harrison, Knoxville, Tennessee 

C. G. Cushman, Otemson, South Carolina 

Eastern 

H. G. Lindquist, Amherst, Massachusetts 

M. H. Campbell,; B urlington, Vermont 

H, C. Moore, Durham, N. H. 

Westa'n 

A. J. Morris, Logan, Utah 

I, H. Lougiiary, Boise, Idaho 
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The American Dairy Science Associatum wns organized to advance the general wel- 
fare of the dairy industry, especially by the improvement of dairy iii.s( ruction b.v ihe 
stimulation of seientifle research in all jihascs of the subject and by improveinont in 
methods of conducting extension work. 

Membership shall consist of tivo kinds; (1) active, (2) associate. 

The qualifications for membership in the two class(^s are as follows; (a) Any person 
is eligible to active membership who is formally aunoiuK-ed liy an Agricultural College, or 
.Experiment Station, or by the Bureau of Dairying of the United States Department of 
Agriculture as an instructor, extension wmrker, investigator, or administrative officer con- 
nected with the dairy industry, or (b) anyone iilling a position of responsibility connected 
with the dairy industry and who has had a college or university training in technical 
science, or anyone filling a responsible position in the industry of a professional character 
requiring a technical knowledge of dairying of a. high order. 

Any person is eligible to associate membership who is regularly enrolled in a col- 
legiate course in a College of Agriculture and wdio is specializing in dairying. Associate 
membership is attained by election to membership in a local chapter of The American 
Dairy Science Association, 

The dues are $5.00 a year for active membership. Correspondence regarding member- 
ship and dues should be addressed to R. B. Stoltz, Ohio State University, Columbus, Ohio. 
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HOW DO YOU BUY CLEANERS? 


A few men in the dairy industries still seem to believe in the "how 
much a pound” method. They buy the cleaning compound that costs 
least per barrel. 

This would be a good idea if all cleaners were the same. But they’re 
not. Users of Wyandotte all over the country find that they need less 
Wyandotte cleaner to do a good job. And that means, no matter what 
the cost per pound, cleanmg costs go down. 

We believe you will agree that the best way to buy cleaners is to test 
them in your plant and decide on the basis of actual cost and perform- 
ance. Your Wyandotte Service Representative will be glad to arrange 
a test. 


COLOIM BACILLI IN 
MILK AND WATER 


MARSCHALL 

RENNET and COLOR 

for cheese manufacture 


BBL-Besoxycholate Lactose Broth 
BBL-Desoxycholate Lactose Agar 
BBL-Desoxycholate Agar 


These media offer the most iinifoi'uily re- 
liable and economical means for the enu- 
meration. of colon bacilli. The advantage 
of these media over most others lies in the 
use of Sodium Desoxyeholate as sole bac- 
teriostatic agent. Sodium Desoxyeholate 
is a pure chemical and has a clear-cut in- 
hibiting effect bn the growth of Gram posi- 
tive bacteria as compared to Gr.am nega- 
tive bacteria. It thus has none of the 
disadvantages generally found in other 
bacteriostatic, agents such as bile, bile salt 
mixtures, or dyes. 

Whenever possible only pure chemicals 
are iised in BBL media as bacteriostatic 
agents. 

Literature and prices sent on request 


are uniformly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 


Liberal samples of Marsehall 
preparations for class worh or 
experiment may be had for the 
asikng. 


Marsehall Dairy Laboratory 

INCORPORATED 

■ MADISOH^ WISCONSIN 

U.S.A. 


BALTIiORE BIOLOOIDAL LABOHATOiY 

432 N. Calvert St. Baltimore, Md. 


Your advertisement is being: read in every State and in 25 I'oreign Countries 



^HE search for facts which will insure a '"safe” 
milk supply includes in its scope the metabolic 
ward as well as the bacteriological lab. 

Milk drinkers recognize and appreciate the con- 
stant surveillance of food control officials which 
guards their milk from the threat of infectious 
disease. They are coming to appreciate also the 
importance of milk^s nutritional safety in better 
satisfying their nutritional needs. 

Vitex Vitamin D Milk is a *'safe’* milk, nutrition- 
ally. In the words of the American Medical As- 
sociation’s Council on Foods, Vitex Milk provides 
normal children ''a margin of safety in respect to 
their vitamin D requirements, when consumed in 
the usual amounts. 

VITEX LABORATORIES, INC. 

^ NOPCO Subsidiary 
Harrison, N. J. 


Your advortisement ia being read in every State and in 35 Foreign Countries 
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HERt'S 



New 34 page booklet 
completely covering’ Mojonnier 
Stainless Steel Vacuum Pan ap- 
plications in various industries 
. . . profusely illustrated with 
charts, diagrams and actual in- 
stallation I'iews. Ask for Bul- 
letin No. 87. Write today. 


4 601 W. OHIO ST. 


; BROS. CO. 

GHIGACO, ILIIXOIS 


THE 

MORTENSEN 
POSITIVE 
AUTOMATIC ■ 
SYSTEM OF PASTEiilZATil 

A totally enclosed eontinuoim flow method of Pasteur- 
ising milk that meets ilm requirements of si! Health , 
regulations. The holding period is accurately governed 
by positive automatic gear-s that cannot bo changed. 
Milk must bo held for a ininiraura of 30 minutes or 
dumped on the floor. 

With either the JUNIOR unit, for plants of small or 
medium capacities, or the larger unit for plants of large 
capaeiticB, the milk is not in view from the time it enters 
the weigh tank until it appears in the bottle. There can 
be no plant contamination during the prooesalng period. 

Made in eapaeities of from 2,500 to 30.000 pounds per 
hour in tinned copper or stainles-s steel and priced ns low 
.as is consistent with dependable machinery. 

Gntalogups will bo cheerfully 
mailed on request, without obliga- 
tion. PU>ase state the capacities in 
which you are interested. 

standard milk 

MAClilNERY €0« 

traOORPORATED) 

SiOUiSmUi -KEmVCKY 


CERELOSE 

(Pure Dextrose) 

PROTECTS 

Frozen Cream 

Frozen cream is frequently stored by 
manufacturers for making ice cream 
during the summer months. To pre- 
serve the original physical character- 
istics of the cream, sugar Is often 
added’ before freezing. 

Experiments indicate that Cerelose 
(Pure Dextrose) is most efficient in 
preventing coagulation of lecithin in 
frozen egg yolks. In like manner, 
Cerelose prevents lecithin coagulation 
in frozen sw'eet cream. 

Less Cerelose than sucrose may be 
used in the cream to prevent destruc- 
tion of the fat emulsion. Cerelose is 
therefore economical as well as. 
efficient. 

Samples for experimental purposes 
w'iii be provided upon request. 

For further information, please 
•write Corn Products Sales Company, 
17 Battery Place, New York City. 



\'our advertist'ineut is being’ read in every State and in 35 Foreign Countries 










The New 

SUFEHPLATE 

DUOSHORTIME 

PASTEUIliZING 

UNIT 

iomplete with 

CONTROL PANEL 


inconsistent bacteria counts^ previous but^ 
boo of Shortime Pasteurization, is now \ 
J thing of the past. CHERRY- BURRELL’S' 

^^P^jVSri DUO-SHORTIME PASTEURIZING UNIT 

■ (Patent No. 482,759) has brought about this 

change. 

Two years of actual plant testing-out enables us to 
^K®'. . ■ guarantee you CONSISTENTLY LOW and more 

v . ’ uniform bacteria counts with the DUO-SHORTIME 
■ ' Pasteurizing Unit than with any other similar system. 

. This definite assurance of UNIFORMLY LOW bac- 

'• ‘ teria counts makes the new DUO-SHORTIME Unit 

^ f'*^® investment. Hourly capacities range from 
6,000 to 1 6,000 pounds per unit. Write us for com- 
plete Information. CHERRY-BURRELL CORPO- 
RATION, 427 W. RANDOLPH ST., CHICAGO. 

Your advertisoment is being read in every State and in S3 Foreign Countries 
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SULFANILAMIDE IN THE TREATMENT OF STREPTOCOCCIC 

MASTITIS'^ 

E. M. GILDOW,! D. L. POUET,2 and A. O. SHAW^ 

Idaho Agricitlhiral Experiment Station, Moscoio, Idaho 

INTRODUCTION 

Much interest is being slioivn at tlie present time in the use of siilfan- 
ilamkle in the treatment of streptococcic mastitis of cattle. In the piiblisbecl 
reports to date, variable results have been obtained by the use of this 
drug'. These facts indicated that further study of this problem should be 
made. 

REVIEW OP LITERATURE 

Domagk (4) in 1935 first reported the favorable effect of certain Azo' 
dyes in mice experimentally infected Avith streptococci. The name ‘'sulfan- 
ilamide” was later given to the essential nucleus or effective portion of these 
dyes by the American Medical Association. Numerous results on the use 
of sulfanilamide in human medicine have been reported. 

Very few controlled experiments with the use of this drug in strep- 
tococcic mastitis of cattle have been reported. Allot ( 1 ) in November, 1937, 
reported both clinical and laboratory evidence of improvement in three cows 
treated with approximately the dose recommended for man, that is, 1 gram 
for each 20 pounds of body weight. In each instance the case relapsed to 
approximately its previous condition after treatment was discontinued. 
Several case reports found in Cattle Breed J onriials and Biological J ournals 
have reported favorable results from the use of this drug in doses of 15 to 
45 grains (15 grains = 1 gram) 2 to 4 times daily for 3 to 7 days. 

Baer and Gunderson (2), reporting on the use of sulfanilamide in the 
treatment of mastitis, state that streptococci did not appear during treat- 
ment but were present after treatment was diseontinned on two cows and 
that streptococci were reduced following treatment on two other cows. 

Seholm (8) reported on four cases of streptococcic mastitis treated with 
sulfanilamide at tlie California Veterinary Conference, January, 1938. 

Eeeeived for publication June 6, 1938. 

Published with the approval of the Director of the Idaho Agricultural Experiment 
Station as Research Paper 9^170. 

1 Experiment Station Veterinarian, 2 Associate Dairy Tlmsbandniau, s Assistant 
Dairy Husbandman. 
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Those represented slight, moderate, severe and vciy severe cases oi mastitis. 
The eows averaged approximately 900 pounds each and wore first treated 
witli 120 to 150 grains (8 to 10 grams) of sulfanilamide in tAVO equally 
divided doses daily. The only case that showed any improvement was the 
one showing slight evidence of mastitis. After a 7-day rest period, the four 
eases were again treated for 7 days with sulfanilamide in 2 equally divitled 
doses, with the mild case receiving 80 grams daily and the other 6 easi's 
40 grams daily. The streptococci disappeared from the milk of all quarters 
in the mild ease and from 3 quarters of the moderate case and were reduced 
in number in the severe and very severe cases. Two weeks after treatment 
streptococci were again present in all quarters of all the cows treated. 
No symptoms of intoxication were observed in any of the cows. 

Sehlotthauer (9) reported on the treatment of one coav for streptococcic 
mastitis with sulfanilamide at the Interinountaiii Livi^sloek Sanitary As- 
sociation meeting in January, 1938. He stated that one 900-pound cow was 
treated for 3 days with 90 grains (6 grams) daily and showed 1 mg. of the 
drug in 100 ee. of the milk. She was then treated wnth 44 grams daily for 4 
days. In the neighborhood of 8 hours after the last dose, she showed 5.6 mg. 
per 100 ce. of the milk. The highest per cent of the drug was found in the 
normal quarter and much less, or about 1 mg. per 100 ee., in the inflamed 
quarter. In both treatments there v^as inhibition of the organisms in the 
udder hut they were not destroyed. 

Recently Johnson and Miller (5) have reported on the use of 75 grains 
(5 grams) of sulfanilamide twice daily for 3 days on 6 cows and % ounce 
(14 grams) twice daily for 8 days on 4 eows afflicted with ehroiiie strep- 
tococcic mastitis wuth no apparent beneficial effects from the treatment. No 
toxic effects were produced by the treatment. 


PURPOSE OF INVESTIGATION 

Tlie study at the Idaho station was started in June, 1937, before the 
above reports were presented, and because of the ahscuee of accurate data 
then available it seemed advisable to study the following points : 

1. To determine how often it would be necessary to adminisle)’ sulfan- 
ilamide to cattle to maintain a reasonably constant level in tlu* blood. 

2. To find what dose is necessary to attain a blood coneenti’ution in 
cattle comparable with that obtained in man. 

3. To establish the degree of effectiveness of the treatment in strep- 
tococcic mastitis, and 

4. To determine what unfavorable results, if any, follow its use. 

Streptococcic mastitis has been studied in this station herd for the past 

ten years. During the past fall and winter, a particularly virulent form of 
the disease has been prevalent. Heifers showing their first clinical symp- 
toms drop in milk production and go off feed. Difficulty is experienced in 
getting the affected quarters back to normal with past methods of treatment. 
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DOSE INTERVAL TO MAINTAIN BTiOOD LEVEL 

In this work, ‘‘Strainid,” a brand of sulfanilamide marketed by the Alba 
Pharmeeeutieal Company, was used. In every inslanee the material was 
given by mouth in gelatin capsules. The concentration of uneonjngated sul- 
fanilamide in the blood and urine was determined by the method reeoni- 
mended by Marshall, Emei'son and Cutting (6). The Marshall, Emerson 
and Cutting method was adapted to the determination of the concent, ration 
of uiieonjugated snlfauihnnide in the milk. 

Two cows were used in this phase of the study. A Jersey eow, :#:107X, 
was given 5 grams of sulfanilamide for each 100 pounds of body weight. 
Blood, nriiie and milk samples were taken at hourly intcu’vals following this 
dosage and the sulfanilaiuide concentration determined. Similar data were 
also taken on a Holstein cow qi^55X following the last dosage of a 7-day 
period of treatment. In both instances it \vas found that sulfanilamide 
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DOSES o o & m ® m® m m o o oooooco 
STKEP.INMILK-^ — — — _ _ _ _ 4. 4 4 4 

TEMPEMTUReiOaO lOS.S tOS.D IQ4..8 I03A IOO.S I0I.4. IQiS 102.8 100.2 100.1 lO&Q 

PULSE TS 72 74 7B 72 68 72 72 76 72 78 108 

PESPIRATION 20 2S 26 28 26 20 ■■22 24 24. 22 24 48 

Figure 1, Cow #8X. This graph shows the variations in doses given, the fluctua- 
tions in the blood and milk lewds of sulfanilamide. The presence or absence of hemo- 
lytic strei)tococe.i in the milk and the effect of the treatment on the fccmperatnre, pulse 
and respiration are also shown. The eow showed symptoms of sulfanilamide poisoning 
when the blood concentration was between 7 and 8 mg. per 1.00 ec. This eow died 
showing eynosis of the voluntary muscles the day following the last .shown in the table. 

concentration in the blood did not start to drop until about 12 liours after 
the last dose was administered. Seldom was sulfanilamide detected hi the 
blood or milk 48 hours after the last dosage (See Figures 1 and 2). 

The greater persistence of blood level of sulfanilamide in cattle than in 
man is not surjirising, since in ruminants the transfer of material from 
the rumen is slow, allowing the drug to be presented slowly for absorption 
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DOSES o o o o oo o oo o o oo oooooooooo 

STEER MtL/f ”1“ “I* “I* . *4* "i* *4* “ "4" "4 “4 

TEMPERATURE IDLE IQI.S 101.4 100.8 WO.S lOl.O 102.8 IOS.0 100.2 S9.8 100.3 

PULSE 66 SO 78 66 60 60 62 60 70 80 84 . 

RESPIRATION 22 20 20 26 26 24 32 26 70 80 84 

Figure 2. Cow :j^89X. This shows the general level of sulfanilaniide in the blood 
and milk Avhen a eow receives 10 grams per 100 pounds body weight daily. On the last 
day of ti’eatment the eow showed symptoms of intoxication. At this time the blood 
level was about 5.5 mg. and the milk level just under 7 mg. per 100 ee. 

to the small intestines. This study would indicate that it was not necessaiy 
to repeat the dose of sulfanilamide moi-e often than every 12 hours or 
twice daily. 

BLOOD LEVEL IN RELATION TO DOSE 

111 the initial trial, where the dosage was at the rate of 5 grams of 
sulfanilamide to 100 pounds of Body weight daily, the blood and milk level 
remained slightly below 2 mg. per 100 cc. The drug was administered in 
three or four equally divided doses. This level was far below the 10 to 20 
mg. attained in man (6). On siihsequent trials, the dose was doubled and 
trebled that used in man; that is, 10 and 15 grams per 100 ponnds body 
weight. Eeference to Figures 1 and 2 show that with these high doses, it 
was possible to attain blood levels slightly below 8 mg. per 100 ce. Cows 
regularly go off feed and show other clinical symptoms of sulfanilamide 
poisoning before the blood level reaches 8 mg. per 100 ec. From this study 
it would seem impossible to attain blood levels in cattle comparable with 
that attained in man. This may be due in part to the rapid excretion of 
this material in, the nidue or to the possibility of a greater conjugation of 
sulfanilamide in the blood of cattle. 

EPPECrrVENESS OP SULFANILAMIDE IN TREATING STREPTOCOCCIC MASTITIS 

Three distinct stages of streptococcic mastitis cases were treated wnth 
varying levels of sulfanilamide. Two Jersey cows (#1Q7X and #112X) 
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had strejitococcic infection of about 8 months’ duration, one of whieli 
showed definite clinical symptoms, were treated with 10 grams per 100 
pounds body weight for 7 to 10 days. Streptococci were absent from the 
milk during’ most of the period of treatment, but were detected following 
the termination of treatment. No. 107X had previously been treated with 
5 grams per 100 pounds for 9 days 'without permanently eliiniiiating the 
streptococci. 

Failure to eliminate the causal organisms in these two eases prompted 
the treatment of two Holstein cows (4^89X and 4^74X). These cows had 
contracted streptotoccic infection of the udder during the previous 2 months 
as shown by bacteriological examination of the milk. No clinical evidence 
of mastitis had developed in either of these cows. Tliej^ WTre treated for 8 
days with 10 grams per 100 pounds body weight. Streptococci were absent 
from the milk of :#r74X during treatment but were present in the milk 
of :^89X. Streptococci were present in the milk of both covys continuously 
after the termination of treatment. Apparently sulfanilamide even in 
doses twice that recommended for humans is not effective in eliminating 
streptococci from the udder of cows affected with non-clinieal streptococcic 
mastitis. 

Several eases of acute clinical streptococcic mastitis (4j:24X, 

#85X, #194, #101X, #89X, #128X, #126X, #87X, #103X, #175, 
and #187) some of which were flare-ups of old chronic cases and others of 
recent infection were treated with 5 to 10 grams of sulfanilamide per 100 
pounds of body weight for periods of 7 to 10 days. Most of these cases had 
been treated Avith hot packs, frequent milking, udder ointments, massage, 
and mild laxatives Avithoiit eliminating the tcndencj'’’ for the milk to become 
Avatery or thick with pus. In some instances the fever, SAvelling and hard- 
ness ill the affected quarters AAmre practically eliminated by this standard 
treatment. 

By the end of the sulfanilamide treatment, all eases except one Avere 
sIioAving improvement in the consistency of tlie ini Ik, although many of them 
Avere deficient in quantity of milk from the affected qnai'ters. 

Treatment Avith sulfanilamide Avas successful in restoring normal floAV 
and normal appearance in tlie milk and the quarter if administered in the 
early stages Avhen tlie first symptoms of flaky milk and congestion of the 
quarter appear. It did not eliminate the streptococci from the udder, 
nor prevent later acute attacks. This treatment, lioAvever, aiipareiitly saved 
many quarters Avhich otherAvise Avould have been lost by reducing the acute 
infection before the quarter Avas permanently injured. 

Treatment Avas also effective in restoring normal appearance to tlie 
milk of recently infected coavs Avheii the condition had developed to the 
stage AA'here the milk Avas discolored and AvaterjL HoAvever, in these seA’^ere 
cases the affected quarters shrunk to half the normal size and the milk floAV 
AARis reduced about 50 per cent. One exception to the above (#103X) 


E. ivr. OILDOW, D, L. FOURT AND A. 0. SITAW 


7()4 

sliowed only partial recovery and relapsed to tlie previous state' alter 
treatment vois discontinued. 

Use of snlt’anilamide result('d in improvement in acute attacks of old 
clironic cases, but normal milk was not secured in all instances. In one case 
out of tliree tlie milk failed to return to normal appearance. 

Five grams of sulfanilamide per 300 pounds of body weight seemed just 
as effoclive in ])rodueing favorable results as did larger doses. 

TOXICITY OF SULFANILAMIDE 

Sulfanilamide in doses of 5 grams per 100 pounds body w’eiglit, when 
administered in three equally divided and spaced doses each day over a 
period up to 12 days, had little or no detrimental effe(tt in 9 of 11 cases 
treated. This amount did not reduce milk production. 

Twice this amount, that is, 10 grams per 100 pounds body weight, after 
5 to 7 days’ administration, is sufficient to cause distinct toxic effects in 
the form of general sluggishness, reduction in feed consumption, reduction 
in milk flow, rough coat aud occasionally complete loss of appetite and in- 
creased tem])erature and respiration. (See Figures 1 and. 2.) 

Higher amonnts, that is, 15 grams per 100 pounds body weight daily, for 
from 1 to 3 days, produce the above-mentioned toxic symptoms accompanied 
by a precipitate, of crystals in the urine. Rediietion in milk flow associated 
■with toxic doses was commonly observed. "When treatment is discontinued, 
tlie milk floW' rapidly returns to normal. 

One cow (#8X) died the third day following discoutiimanee of treat- 
ment until 10 and 15 grams sulfanilamide per 100 pounds body w-eight. 
She became fonnderod on not more than 10 pounds of grain, developed a 
diarrhea and died wdthin 36 hours. On post mortem, the liver, spleen and 
kidnejm appeared normal. Definite evidence of acute enteritis was present. 
All muscular organs w'orc extre.mely cyanotic, particularly the voluntary 
muscles wdiieh were quite blue on dissection, but soon became nor,mal flesh- 
colored when exposed to the air. This condition has been found in man 
associated with sulfanilamide poisoning as recorded by Bigler, Clifton and 
AVerner (3). 

One cow (:^112X) wbicli was turned out tinring the last three days of a 
10-day period of treatment wdth 10 grams per 100 pounds body weight, 
developed an eczema with considerable loose scab production over the head, 
neck and shoulder and between the limbs and on the udder. Tlie condition 
seemed to be most severe where there was contact with the stanchion. A 
similar condition is common in man as reported by Newman and Sharlit (7) 
when individuals being treated with sulfanilamide are exposed to the direct 
rays of the sun. 

One cow (#126X) died of bloat while on treatment with 5 grams per 100 
pounds body w^eight. She had shown no symptoms of sulfanilamide poison- 
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ing and did not show any post mortem evidence of poisoning, 
believed to have died of simple bloat. 

SUMAIARY 


She is 


1. The blood and milk levels of nneonjngatecl sulfanilamide in cattle 
were maintained over a period of 12 hours either following an initial dose or 
after the last dose of a period of treatment. This insures a reasonably con- 
stant level of sulfanilamide in the blood of cows that are dosed twice daily at 
12-liour intervals. 

2. It was possible to attain a level of sulfanilamide in blood and milk 
slightly under 8 mg. per 100 ee. only when the dose w^'as approximately 10 
grams per 100 pounds body weight or twice that recommended for man. 
Blood levels slightly less than 2 mg. per 100 cc. wvre attained with a dose 
comparable wdth that recommended for man, that is, 5 grams per 100 
pounds body weight daily. Both of these levels are below that of 10 mg. per 
100 ec. of blood suggested for favdrable results in man. 

3. Doses of 5, 10, or even 15 gm. per 100 pounds body weight over a 
period of 3 to 10 days failed to permanently eliminate Beta Hemolytic 
Streptococci from the ndders of cows affected with streptococcic mastitis, 
regardless of whether the cases were acute or chronic or of short or long 
duration. Even recently aifected non-eliniear eases were not freed of the 
organism. 

4. Symptoms of acute streptocGceic mastitis such as tenderness, swelling, 
hardness of the quarter, accompanied by flaky, pussy, or watery milk were 
relieved in most cases by administering sulfanilamide in doses of 5 to 10 
grams per 100 pounds body weight for 7 to 10 days. Five grams per 100 
pounds body wmght seemed to be as effective as larger doses in relieving 
clinical symptoms of acute mastitis. The eases treated had failed to respond 
satisfactorily to the standard treament of applying hot packs, frequent 
milkings, massages, laxatives and ndder ointments. 

5-. Sulfanilamide poisoning in the form of sluggishness, loss of appetite, 
reduced milk flow, roughened coat, fever and increased pulse and respira- 
tion were produced in 1 to 3 days when the total daily dose was 15 grams per 
100 pounds body weight. Five grams per 100 pounds body weight had little 
or no detrimental effect in 9 of 11 cows treated. The dose should be reduced 
or eliminated when toxic symptoms appear. 

6. One cowt died following doses of 10 and 15 grams per 100 pounds body 
weight with enteritis diarrhea and definite cyanosis of the musculature. 
Another cow sboTved extensive eczema "when allo'wed contact with the direct 
rays of the sun during treatment with 10, and later 5, grams per 100 pounds 
body 'weight. There seems to be an individual difference in tolerance of 
cows to sulfanilamide. 


I 
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7. Sixtoen cows were treated for streptococcic mastitis witii sulfan- 
ilamide. Eig'lit of nine eases Avitii an initial infection sliowing acute symp- 
toms gave favorable results with a reduction of inflainmation of tbe udder 
and restoration of normal-appearing milk. One cow sliowcd symptoms of 
toxic ])oisoning and treatment was discontinued. Favorable rosulls Avere 
obtained in 6 out of 9 scAmrely affected quarters in 4 old elironii; cases. Tbe 
3 additional (piarlers Avere greatly improved. No improveraeiit Avas sboAvn 
in three eases of initial infection Avliere clinical symptoms bad nut d(‘Voloped, 

Tile bacteriological and chemical phases of this study Avere conducted 
Avitli the e.ooperatiou of 'Walter G. Huge, AY. V. Hahursen, and ■\^. A. Cher- 
ringtou of the Department of Bacteriology, University of Idaho. A report 
covering lids phase of the study in more detail Avill be published as Eeseareh 
Paper No. 169. 

Note: Individual case histories of coavs treated in this study are available 
to anyone upon re((uest to the authors. 
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HISTOEICAL INTRODUCTION 


X-Ray Studies of Protein Structure 

Tlie purpose of x-ray analysis is to determine tlie arrangement of dif- 
fracting units within a crystal unit and to interpret the properties of that 
crystal in terms of that arrangement. Proteins, in general, are not crystal- 
line in structure, according to Astbury and Lomax (1), and, consequently, 
typical crystalline effects are not registered on a photographic film when they 
are subjected to x-ray analysis, Meyer and Mark (2) were the first to apply 
the principles deduced from the structural arrangement of cellulose to their 
interpretation of the protein pattern of fibroin. At that time they sug- 
gested that fibroin was made up of extended polypeptide chains, built for 
the most part of alternating glycine and alanine residues. This type of 
structure has been confirmed for fibered proteins by Astbury (3) who has 
studied the protein keratin from a number of difterent sources and under a 
wide range of conditions. Astbury found that hair keratin existed in two 
structural forms. The pattern for stretched hair, or beta keratin, could he 
explained in terms of extended polypeptide chains, whereas the pattern for 
the unstretched hair or alpha keratin was one of random arrangement. 
Therefore, this indicated that the chains were in a crumpled state. 

Non-fibrous proteins give patterns that cannot be used as successfully 
for unit cell structure determination as can patterns obtained from fibered 
proteins. Casein is not a fibered protein, according to Svedberg, Carpenter, 
and Carpenter (4), but exists as small particles almost spherical in shape. 
The particle size was detemined by Svedberg (4) by calculation from specific 
sedimentation velocity data using Stoke ’s law, under the assumption that 
the particle was spherical. The value for radius is (r) = 4.177x10“'^ cm. 
(41.77 A). Using the diffusion constant and Einstein’s law, particle size 
was also determined when no assumption was made as to the shape of the 
particle. The value for r was then found to he r = 5,994 x 10'’^ cm. (59.94 
A). The ratio between the two values of rE/rS equals 1.43 and this fi^gure 
agrees well with the values for hemoglobin, serum albumin, and serum 
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globiiliii tliat liad been determined previously by Svedberg and are known 
to be non-fibrous. 

At times difficulty in interpreting tbe physical properties of casein and 
conipounds of casein lias been encountered. Eeceiitly x-ray analysis lias 
been applied to research in the biological fields where valuable contributions 
have been made by this technique to the knowledge of the structure of cer- 
tain proteins. In undertaking this study it was considered that x-ray analy- 
sis would yield information that could be secured in no other way. If changes 
in structure of the casein molecule could be correlated with definite treat- 
ments, then possibly the properties of this compound could be accounted for 
by the molecular arrangement. 


EXPERIMENTAL PROCEDURE 


Methods for Casein Preparation 

Pure casein was prepared according to the method of Van Slyke and 
Baker (5). Although Svedberg, Carpenter, and Carpenter ( 6 ) have showui 
that casein prepared by the Van Slyke and Baker method does not corre- 
spond ill molecular weight with casein prepared by Hammersten’s pro- 
cedure, nevertheless their results show that casein prepared by either method 
is a mixture of protein molecules of varying molecular weights. The main 
constituent of Van Slyke ’s and Baker’s casein, according to Svedbei’g ( 6 ), 
corresponds to a molecular weight of 100,300, whereas approximately one- 
third of th e casein prepared by Hainmersten ’s method has a molecular 
weight of 375,000. 

Casein was also prepared by hydrochloric acid preeipitatioii from fat- 
free milk by adjustment of the pH to 4.6, Casein products prepared by 
rennin coagulation, ultra-filtration, ultra-centrifuging, and electric deposi- 
tion were also used. 

Various addition compounds of casein w’-ere prepared from the Van 
Slyke-Baker casein. The following chemicals were used for their prepara- 
tion: NaOlI, NaaCOa, NH 4 OH, NaaB 4 Q 7 , and 40 per cent formaldehjxle. 
The procedures followed v?ere those published by Sutermeister (7). 

X-Ray Analysis ■ 

For x-ray analysis the usual dilfraetion teclmique : was used. X-rays wui-e 
.generated in a Philips metallix type tube, using a copper target. The ma- 
jority of exposures were taken when the tube was being operated at 35 KV 
and 25 Ma. X-rays from an iron target were also tried. The tube was then 
•operated at 18 KV and 15 Ma. The powder method of Hull, Debye, and 
Seherrer was used with the sample mounted directly in front of the .025 inch 
lead pin hole. The exposures lasted from 3 to 6 hours. Each pattern was 
registered on a flat film held in a easette 5 cm. from the sample. Figure 1 
•illustrates, by a diagrammatic drawing, the laboratory teclmique that Avas 
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Fig. 1. Diagranimatie sketeli of x-ra 7 tube. 

used for tlie x-ray diifractioii analysis of tlie substances studied. Tlie same 
diffraction pattern was obtained regardless of wbether a tMn sample (.1 to 
1 mm.) of dried casein was used or wlietlier the sample was first ground to a 
powder Y’itli mortar and pestle. Wlien the materials were not dried broad 
diffuse halos were obtained instead of the characteristic pattern of the dried 
casein samples. 

Interpretations of the powder patterns obtained from the Yarious sub- 
stances were made by the use of the Bragg equation, nA = 2d sin 9. The radii 
of the diffraction rings were determined and then by appropriate calcula- 
tions and substitution in the above equation the “d” values, or distances 
between diffraction units or planes, were calculated. The ‘'d’^ values are 
specific and charaeteristie for each substance. This technique, therefore, 
serves as a ready means for analysis and identification of materials. 

EXPERIMENTAL RESULTS AND DISCUSSION 

X-Bay Diffraction Analysis of Casein 
Pure casein, made by the Van Slyke and Ba,ker (5) method, -was the first 




Casein coagulated by rciinin. 


Fig. 2. Pure casein, 


tained from pure casein and casein coagulated by rennin, the patterns from 
the other caseins are almost identical. The calculated spacings for di and 
da of these caseins are of the same order of magnitude, which is evidence of 
their similarity. The values are listed in the following table. 


TABLE 1 

Sixichifl valucti for casHns 


0;5sem 
(lc])ositod 
by fleet, 
currout 


Piii’c casein Crude com, 
Spacing Van Blyke euseinppt. 

and Baker by llCl 


Casein 
coagulated 
by rennin 


Ca.soin from 
ultra 

ecnitrifugo 


Casein from 
ultra filter 


Although the above products were prepared by entirely different pro- 
cedures the method of preparation had no marked influence on the internal 
arrangement and molecular structure of the caseins, as determined by x-ray 
diffraction analysis. 

The diffraction pattern obtained from casein (1, 8) is typical of non- 
fibrous proteins which are without sufficient orientation or number of inter- 



fereiices to lend themselves readily to accurate analysis, and as a result no 
satisfactory solution of structure has been developed. The probable ex- 
planation of the lack of structural organization in casein and other proteins 
of a like nature, according. to Clark and Schaad (9), is due to the mutual 
attraction of the large number of polar groups that probably occur in a com- 
plex protein structure. The polar groups are apparently distributed at 
irregular intervals in both side chains and along main chains; lienee the 
structural design is not one of a regular geometric pattern but is one due to 
the chemical nature of the material. 

Emil Fischer was the first to advance the hypothesis that proteins are 
essentially a synthesis of polypeptide chains, and since the work of Meyer 
and Mark (2) x-ray diftraction data of protein structure has been inter- 
preted on the assumption that proteins are built up of polypeptide chains 
which are either in an extended condition, as in stretched hair, or in a 
crumpled state, as in unstretehed hair. X-ray data, as interpreted by Ast- 
bury (10), have also shown that side chains extend from the main chain at 
regular intervals and these serve as definite diffraction units in determining 
the perpendicular distance, in the same plane, between the polypeptide 
chains. This spacing is exceedingly varied since it seems to depend to a 
large extent on the amount of water held by the protein. For the majority 
of proteins this value has been calculated to be from 9.5 A to 10.5 A, al- 
though Clark and Schaad (9) have fonnd it to vary from 10.4 A to 17 A for 
certain proteins, depending on the amount of water bound by the protein. 
On the other hand, it can be seen from Table 1 that this spacing was very 
uniform in the different casein samples analyzed. 

In addition to this 9.8 A spacing which is always present in diffraction 
patterns of proteins, another one appeans which represents the perpendicu- 
lar distance or thickness between planes of polypeptide chains. This value 
is rather uniform for all proteins, being for the majority 4.6 A. The casein 
samples showed no exception for this spacing, and all samples were very 
uniform in this spacing value. Secondary valence forces are assumed to he 
responsible for the holding together of the polypeptide chains in the protein 
grid (10, 11,12). 

In the production, of the peptide linkage there is a combination of the 
amino group of one amino acid with the carboxyl group of another, to yield 
the CONH group. Apparently the alternation of CONH and RGH groups 
determines the repeating patterns of proteins. The characteristic identity 
period for silk, hair, and other proteins has been of the magnitude of 3.5 A 
(10). A spacing at 3.08 A has been found to be present in, cheese but not ‘ 


Although the peptide linkage seems to be the most common and promi- 
nent type of binding proteins, Abderhaldeii’s diketopiperazine hypothesis 
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has been used to explain a few peculiar reactions of proteins to certain 
treatments and reagents. 

The Reaction of Gasem to Gertain AlliaUne Beagents 

In order to determine the effect of alkalis on casein, alMine caseinate 
compounds were prepared as previously described. Each of these gave the 
same x-ray diffraction pattern and, upon calculation, the ‘^dl’ spacings were 
approximately the same as for uneombined casein. This would indicate, 
then, that the preparation of sodium caseinate glues and plastics, although 
bringing about decided changes in physical and chemical properties of casein, 
does not produce any characteristic or definite change in molecular structure. 
Apparently only surface reactions are involved. However, when NaOH was 
added to casein and the sodium caseinate heated to boiling, a marked change 
in color appeared. This reaction produced a decided change in the diffrac- 
tion spacings, as shown in the table below. Apparently there was a tendency 
for shrinkage and a closer packing of the peptide linkages. 

Spacing values for allcaline compounds of casein 


Spacing 

Casein 

NaOH 

Casein 

1 NH 4 OH 

Casein 

Na^BdO^ 

Casein 

I Na,CO., 

Casein | NaOH 
Boiled 

dx 

9.78 A 

9.84 A j 

[ 9.78 A 

9.80 A 

9.34 A 

d, 

4.61 A 

4.67 A 

. 4.62 A 

4.60 A 

4.45 A 


X-ray diffraction patterns for two of the above preparations are illus- 
trated by Figures 4 and 5. Each shows characteristic halos of non-fibrous, 


Fig. 4. Sodium caseinate (NaOH + 
casein). 


Fig. 5. Boiled sodium caseinate. 
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non -crystalline proteins. Astbury and eo-workers (13) assert that denatura- 
tion of proteins brings about a tendency for a fibering of proteins as they 
are most stable and most insoluble in this condition. According to them, 
“the denatured state is essentially a fibered one, inasmuch as it ahvays con- 
sists of peptide eliaiins often fully extended and aggregated after coagulation, 
as in fibroin. ” 

Although casein was denatured by boiling in strong alkaline medium, 
orientation could not be observed. Long threads were produced, dried under 
tension, and mounted either parallel with, or perpendicular to, the plane of 
x-rays, but no orientation was noticed. Coagulation of casein by rennin also 
denatures tiiis protein. However, no fibering or orientation occurs, even 
though the protein is stretched into long threads. 

The reaction of alkalis and acids with casein that brings about a change 
in the physical properties of casein but not a change in the molecular struc- 
ture might be explained by assuming that proteins, in general, are ampho- 
teric electrolytes (14). They combine with anions on the acid side of the 
isoelectric point and with cations on the alkaline side. The isoelectric point 
of casein is at pH 4.7. In making sodium caseinate the reaction occurs at 
pH 10, or greater. Under these conditions the reaction would occur at the 
COOH radical. The sodium caseinate that is formed could then dissociate 
into a protein anion and a Na+ cation. On the acid side of the isoelectric 
point the amino group of the protein molecule behaves like ammonia iii its 
ability to add an acid. The liydroehloride that is formed could then disso- 
ciate into a cation and a Cl” anion. Assuming then that the casein would 
react as colloidal particles, there are undoubtedly numerous COOH and 
NII 2 groups that would react in the manner described, producing ciianges in 
physical properties but no profound molecular structural rearrangement 
due to the reaction. 

The Reaction of Casern and Formaldehyde 

Tlie chemical reaction that oeenrs between casein and formaldehyde is 
decidedly interesting and, from an industrial viewpoint, highly valuable, 
for on this reaction is based the production of goods of the casein plastic 
industry. AYhen a weak solution of formaldehyde (3-5 per cent) is added 
to a sheet of casein a hardening or denaturatioii reaction occurs that is 
solely characteristic of formaldehyde. At first, like the alkali reactions, this 
appears to be only a surface reaction, since tlie hardening occurs very shortly 
after the casein is in contact with the formalin solution. However, the reac- 
tion continues and proceeds at a more or less constant rate, according to 
Henley (15). This investigator worked with serum proteins and found 
that the formol reaction was of the second order 5 that is, for a given reaction 
to occur, the time required is inversely proportional to the original concen- 
tration. Although the reaction of formaldehyde on casein rapidly alters 


774 


S. Li. TUCKEY^ H. A. KUEHE AND G. L. CLARK 

jLe physical properties of the casein, no marked internal change in structure 
occurs. However, at the end of five days in 40 per cent formalin a sample 
of ultra-filter casein showed a new strong diffraction interference that is 
characteristic of the reaction of formaldehyde and casein. 

It was first considered that the presence of the new diffraction interfer- 
ence would aid in interpreting the casein formaldehyde reaction, but further 
work showed this new line to be due to polymerized formalin that had crys- 
tallized in the casein during the reaction (16). 

Although formalin produces decided physical changes in casein, it has 
not been possible by x-ray diffraction analysis, as yet, to show marked molec- 
ular structural changes, occurring as a result of the reaction. 

SUMMARY 

By x-ray diffraction analysis an attempt has been made to interpret 
changes that were produced by the action of acids, alkalis and formalde- 
hyde on casein, as well as, attempting to distinguish differences in casein 
prepared by various methods. 

No marked differences were found in the casein samples prepared by 
various procedures. Only by vigorous boiling in the presence of NaOH 
were marked changes in strneture observed due to chemical treatment. 

The two halos produced by casein upon x-ray diffraction analysis were 
typical of non-fibrous proteins. The halos were at spaeings of approxi- 
mately 4.6 A and 9.8 A which correspond respectively to the vertical distance 
between layers of polypeptide chains and the longitudinal distance of side 
chains from the main chain. These values agree well with other non-fibrous 
proteins that have been subjected to x-ray analysis. 
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INTRODUCTION 

The determination of cliemieal changes occurring in eheddar cheese 
during ripening has been the subject of research by numerous investigators. 

Van Slyke and Hart (1) in 1902 considered the first step in cheese 
ripening was the pe|)tic digestion of paracasein. They found that as the 
cheese aged there was an increase in water soluble nitrogenous products. 

Later these same investigators (2) studied the individual proteolytic 
compounds liberated from the aged eheddar cheese. After 214 days at 
15.5° C. (60° F.) they found that 15 grams of COa had been liberated, 
which was .5 per cent of the weight of the fresh cheese. In addition, tyro- 
sine, oxyphenolethylamine, arginine in traces, histidine, lysine, guanidine, 
and putresine in traces were also identified as hydrolytic products of Ched- 
dar cheese ripening. 

Kelley (3) showed that the protein of eheddar cheese is hydrolyzed at 
a fairly uniform rate, and that at 90 days aioproximately 20 per cent of the 
protein was water soluble. 

Lane and Hammer (4) in studjdng the rate of protein hydrolysis in 
cheese made from raw milk, and cheese made from pasteurized milk, con- 
cluded that cheese made from raw milk ripened more rapidly as measured 
by protein hydrolysis. 

The purpose of the present investigation was to study the chemical 
changes occurring in eheddar cheese, both by chemical analysis and by the 
x-ray diffraction technique. 


EXPERIMENTAL PROCEDURE 


X-Bay Diffraction Analysis 

The procedure followed in securing the x-ray patterns of the experi- 
mental samples has been described in the preceding paper. 

The cheese samples used for diffraction analysis were prepared by cut- 
ting a thin slice of the cheese approximately .5 mm. thick and then drying 
it at 37° C. for 12 to 24 hours. The samples were then washed with ether 

Eeeeived for puhlieatioa June 3, 1938. 
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to remove the ether soluble material. "When cheese 'samples were not dried, 
broader and less sharply defined rings were obtained. When the fat was 
not removed by ether extraction, lines dne to liquid fat were obtained. 

The jmre amino acids which were used for the standard patterns in 
identifying the amino acids liberated in the cheese were obtained through 
the courtesy of Professor W. C, Eose, of the Division of Pnoehemistry, 
TJnhnrsity of Illinois. 

Methods for Chemical Analysis of Cheese 

Clieniicai analyses of the cheeses were made after one day, one week, 
and at monthly intervals thereafter until the cheese was 180 days old. 

The metliods used and the procedure followed were much the same as 
those used by Kelley (3). Hydrogen ion concentration measurements 
were made, using a L & N Quinhy drone pH Indicator wuth a saturated 
Calomel electrode. The technique followed was similar to that which 
Brown and Price (5) found to be satisfactory. 

N -Butyl Alcohol Extraction of Bipened Cheese 

A modification of Dakin’s (6) method of n-butyl alcohol extraction of 
hydrolyzed protein was made to secure mono-amino acids from ripened 
cheese. The cheese samples after being grated to shreds- were extracted 
with petroleum ether until practically fat free. Two hundred to five hun- 
dred grams of cheese were extracted four times with one liter of hydi'ated 
n-butyl alcohol. The cheese and butyl alcohol were mixed by shaking on a 
mechanical shaker one to two hours for each extraction. The alcohol ex- 
tract -was filtered and then evaporated under reduced pressure at 30° C. to 
abont one-foiu’th its volume. By that time the mono-amino acids had crys- 
tallized in the dry butyP alcohol so that they could be filtered off, dined, 
weighed, and analyzed by x-ray diffraction methods. 

IVMnu.facUmng Procedtire for Cheese Used for Chemical 
and X-ray Analysis 

The manufacturing pfoeedure for the two lots of eheddar cheese used 
in the ripening study was varied in such a way as to produce one lot which 
would cure slowly and the other lot which would ripen rapidly. This was 
done by varying the amount and rate of acid development. Lot 1115 wms 
the slow ripeningf cheese and was the rapid curing cheese. Both 

lots were made from pasteurized milk of low bacterial count. The manu- 
facturing data for the cheese is listed in Table 1. 

During the manufacturing process samples of the cheese were taken for 
x-ra.y analysis. Also at definite intervals throughout the ripening period, 
the cheese was subjected to x-ray exaininatioii and chemical analysis in 
order to correlate the changes in the patterns that occurred with the rate 
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TABLE 1 

Manufacturing data for experimeTital cheese 


Pounds of milk 

Weight of cheese made 

Per cent of starter used 

Incubation time at 86° P 

Titratable acidity of whey at curd cutting 

pH of whey at cutting 

pH of curd at cutting 

Titratable acidity of whey at dipping 

pH of whey at dipping 

pH of curd at dipping 

Titratable acidity of 'vvhey at milling 

pH of whey at milling 

pH of curd at milling 

pH of eiii*d at dressing 

pH of curd after 24 hours 

Per cent of "water in freshly made cheese 


Lot 1115 

891 

91.25 

1.5 

90 iniii. 
.09% 

6.74 

6.75 
. 12 % 

6.41 

6.38 

.45% 

5.r57 


Lot 1120 

339 

35.5 

2.25 

150 min. 
.145% 
6.32 
6.28 
.29% 
6.01 
5,54 
. 8 % 


of pi’otein liydrolysis. Ripening of the cheese "was carried on in a cold 
storage room, the temperature of "wdiieh was controlled at 10° C. ±1.5° C. 

DISCUSSION OP EXPERIMENTAL RESULTS 

Chemical Analysis 

Since the data obtained by chemical analysis is comparable to the work 
of previous investigators, a discussion of these results will be omitted. 

Analysis of Cheese ly X-Ea,y Diffraction 31 ethods 

The manner in which x-rays have been used in this part of the study 
is comparable to qualitative in contrast to quantitative analysis. A series 
of standard x-ray diffraction patterns of the amino acids which occur in 
casein were made and the spacings calculated. The calculated spacings of 
the chee.se patterns and, the spacings of the mono-amino acid extract from 
the cheese were then correlated with the spacing values of the standard 
patterns of the amino acids. 

As has been shown in the previous paper the diffraction pattern of casein 
upon xu’ay analysis show^s two halos at calculated spacings of 4.6 A and 
9.8 A, wdiich are similar to other proteins as found by Astbury (7) and 
others (8). The outer halo at 4.6 A represents the perpendicular distance 
between the layers of polypeptide chains, Astbury has called this the 
‘‘bax'kboiie” spacing. The inner halo at approximately 9.8 A represents 
the length of the x>olypeptide side chains. 

Theoretically, in terms of the dimensions of the CIR and CONE groups, 
the x>acking of peptide chains in the two planes should he given by 4.64 A 
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and 9.68 A, provided tlie amino acids of the chain are on the average of 
the length of valine (9). The casein valnes as determined, therefore, agree 
well with the theoretical prediction. 

In order to secure the desired information about cheese ripening, diffrac- 
tion patterns of the two lots, 1115 and 1120, were secured at regular inter- 
vals. Coagulation of casein by rennin and the formation of paracasein 
are fiindainental to the process of maldng cheese. Accompanying this 
coagulation reaction marked changes occur not only in the chemical proper- 
ties of the casein but in the physical as well. It becomes elastic and while 
warm will stretch into long strings, which shatter and break readily on 
cooling. However, the same x-ray diffraction patterns were obtained for 
casein, paracasein, and stretched paracasein. Proteins, such as keratin, 
and gelatin, when stretched show a marked change in structure, with, a 
decided orientation of diffracting groups. Apparently stretching of para- 
casein is not a true stretching comparable to that which occurs when ten- 
sion is placed on rubber or muscle fiber, but is more similar to a plastic flow. 

Although the patterns of fresh cheese or paracasein are the same as the 
patterns for any type of casein, the x-ray pattern changes quite rapidly 
under certain conditions as the cheese ripens. The changes that occur may 
be briefly described as follows: 

First, the outer halo gives way to two sharply defined rings at the inside 
and outside of the halo. The spacings are at approximately 4.6 A and 

TABLE 2 

Calculated values for the spacings determined from the diffraction patterns, cheese 1115 


Sample treatment 


1115 plain 1115 a.fter 
before ILO IW 

extract extract 


Ave. value 
for “d” 
spaeing.s 
during 
period 


Ave. “d” 
spacings 
for 30 otlier 
snrnples 


Date of exposure 


S = Strong intensity 
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4.23 A. The inner halo is retained, but a new spacing appears at 7.6 A 
near the outer edge of this small inner halo. Tlie above changes are the 
first to apxiear in the ripening jirocess. As the xieriod jirogresses other 
apaeings are brought out in the x-rav diffraction pattern. These spaeings 
have been calculated to be at 3. So A, 3.42 A, 3.08 A, 2.92 A, 2.61 A and 
2.43 A. The typical jiatterns of imaged and aged cheeses are illustrated 
by Figures 1 and 2. Figuj'e 3 shows two jiatterns on the same film and 
illustrates clearly the sharp contrast between the diffraction rings of the 
imaged cUid the aged chee.se samples. 

In Tables 2 and 3 are listed the calculated values for the spaeings deter- 
mined from, the diffraction patterns wliich were made throughout the ripen- 
ing period of the cheese samples. 

The most variable spacing in the cheese is the one which represents the 
lengtli of the peptide side chain linkage. This spacing, in lot 1115, varied 
from 9.4 A up to 10.1 A. However, this value is more constant between the 
1115 samples and the total variation is not as great in this lot as in lot 1120. 
For in this group of samples, the spacing values varied from 9.12 A to 10.5 
A. Clark and Schaad (10) consider that the different values found for 
this spacing in other proteins are due to the difference in the amount of water 
retained by the protein. It is true that when a sample of moist cheese is ex- 

TABLE 3 

Calculated values for the spaeings determined from the diffraction patterns, 

cheese IWO 


Sample treatment 


1120 Plain 

1120 Plain 

1120 before 
HsO 
extract 

1120 after 

n.o 

extract 

Axe. value 
for ‘HP » 
spaeings 
during 
period 

Ave. ‘«d’’ 
spaeings 
for 30 other 
samples 

Date of exposure 

11-21-35 

11-26-35 

5-20-36 

5-20-36 

Age of cbee.se in days 

1 

6 

181 

181 ' 

9.5 

9.12 

9.95 

9.9 

9.8 

9.73 


7.68 

7.05 

7.65 

7.66 

' 7.55 

4.61 

4.65 

4.7 

4.62 

4.63 

4.60 

4.3 

. 4.2 , . 

4.3 

4.29 

4.28 

4.23 




3.86 

3.83 

3.88 






3.40 


3.03 V.P. 

3.07 S 

3.07 >S 

3.04 

3.05 


2.89 Y.P. 

2.94 S 

2.94 S 

2.90 

2.92 


2.60 V.P. 



2.60 

2.61 




1 


2.43 


* V.F.=: Very faint intensity. 
: S. = Strong intensity. 
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amined by x-rays this halo becomes iiidistiuet and decreases in dianu'ter, a 
change which indicates a larger ‘‘d^’ spacing. 


The values for the other spacings do not exhibit the variability of the first 
spacing, but are surprisingly uniform. The interesting observations about 
the remaining spacings are the time of occurrence and the intensity of dif- 
fraction lines. The question arises as to the significance of these new spacing 
values in the cheese jiara casein. Three possibilities might be advanced to 
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explain their presence. First, since cheese ripening represents an hydrolysis 
of protein and a liberation of amino acids, the ditfraetion lines may be due 
to amino acids. Second, the mineral constituents of the cheese may have 
crystallized and the characteristic pattern may be the result of the diffraction 
of the x-rays by the mineral salts. Third, the minerals or the amino acids 
may be combined with the paracasein in such a manner as to produce a crys- 
talline pattern but still not exist as pure crystalline substances in the cheese. 

If the characteristic pattern of cheese paracasein were due to free amino 
acids, then this pattern should be changed by the extraction of the cheese in 
water or hydrated n-butyl alcohol. The alcohol is a solvent for the mono- 
amino acids and the di-amino acids are also slightly soluble in and extracted 
by the n-butyl alcohol. However, the spacing values of the cheese protein 
are not changed by extraction of the cheese in either this solvent or water. 
Diffraction patterns were made of di-caleium phosphate, tri-calcium phos- 
phate, calcium lactate and mixtures of these, but the spacing values of the 
cheese could not be reproduced. 

On the other hand when the cheese w'as extracted in 10 per cent HCl, 
which is a solvent for both minerals and amino acids, the characteristic pat- 
tern of the cheese disappeared and the pattern reverted to one of two halos 
characteristic of the plain protein at the beginning of the ripening period. 

In Table 4 are listed the amino acids that could possibly account for the 
spacing values. However, because of the similarity in structure of the amino 
acids the ‘‘d” spacings are approximately the same. Hence, the amino acids 
could not be identified specifically by these values although some weight 
might be attached to the fact that the spacings for isoleucine, leucine, valine, 
OH-proline, proline, aspartic acid and tyrosine occur most often. 

Extraction of Cheese with Eyclrated n-Butyl Alcohol 

Dakin (6) proposed a method for the separation of amino acids into 
groups after the protein had been hydrolyzed by sulphuric acid. He con- 
sidered that the mono-amino acids were soluble in n-butyl alcohol and could, 
therefore, be separated from the di-amino and di-carboxylic acids, which were 
supposedly insoluble in that reagent. Later investigators, notably Kose and 
his students, have shown that the alcohol extract does contain considerable 
amounts of tlie di-amino acids as well as proline and hydroxy prolines. How- 
ever, Hose and his associates (11) were led to their discovery of the new 
essential amino acid, threonine, through the use of the butyl alcohol extrac- 
tion method in isolating amino acids for feeding experiments. 

The separation , of amino acids from their mixtures is decidedly difficult 
because of the similarity of properties of the various amino acids. It was 
decided, therefore, to determine the adaptability of x-ray analysis to the 
identification of amino acids in the mixtures that would likely occur in the 
alcohol extract from the cheese. 
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TABLE 4 


‘‘d” spaeings in A found in elieeae 

“ d ” spaeings in A in amino aeicls 

7.62— (1115) 

7.66— (1120) 

7.61 

Histidine— -HCr 

4.58— (1115) 

4.64 

MetHonine 

4.63— (1120) 

4.60 

Arginine 

4.56 

Valine 


4.54 

Isoleueine 

4.22— (1115) 

4.22 

Leucine 

4.28— (1120) 

4.23 

Aspartic acid 

4.26 

Hydroxyproline 


4.27 

Phenylalanine 

3.82— (1115) 

3,80 

Histidine 

3.82— (1120) 

3.84 

Isoleucine 

3.84 

Phenylalanine 


3.86 

Aspartic acid 


3.87 

Proline 


3.87 

Alanine 

3.42 

3.4 

Valine 


3.4 

Tyrosine 


3.4 

Proline 


■3.4 

Threonine 


3.45 

Alanine 

3.04— (1115) 

3.08 

Grlutamic acid 

3.04— (1120) 

3.08 

Phenylalanine 

3.09 

Histidine — HCl 

2.91— (1115) 

2.90 

Isoleueine 

2.90— (1120) 

2.93 

Tyrosine 

2.95 

Leucine 


3.00 

Valine 

2.60— (1115) 

2.61 

Isoleueine 

2.60— (1120) 

2.61 

OH— proline 

2.62 

Proline 


2.62 



2.63 

Valine 


2.63 

Arginine 


2.64 

Tyrosine 

2.43— (1115) 

2.40 

Leucine 

2.41 

Isoleueine 


: 2.41 

Methionine 


2.41 

Histidiue — HOI 


2.41 

Tlireonine 


2.46 

1 

Valine 


Standard patterns of the amino acids occurring in casein were made, as 
well as patterns of physical mixtures of some of them. Tiie spacing values 
for the various mixtures are illustrated in Table 5. As can be seen, when 
there is a mixture in equal amounts of only two amino acids (namely, leucine 
and isoleucine), it is relatively simple to identify them. However, when 
tryptophane is added to the mixture another problem arises, that of destruc- 
tive interferences. There is one spacing value, 17.1 A, that is specific for 
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TABLE 5 


Sta,udai'd spacing values for 
iaoleucine and leucine 
(1 to 1) mixture 


Spacing’ on 
pattern of 
mixture in A 


Standard 
pattern value 
in A 


Standard spacing values for leucine, 
isoleueine, and tryptophane 
(1 to 1 to 1) 

Spacing on Standard 

pattern of pattern value 

mixture in A in A 


Isoleueine 

13.03 

17.1 

TiyptopLane 

17,1 

Isoleueine 

6.52 

13.02 

Isoleueine 

13.03 

Isoleueine 

5.51 

6.0 

Isoleueine 

,6.52 

Leucine and 
Isoleueine 

4.98 

5.55 

Isoleueine 

5.51 

Leucine 

4.65 

5.02 

Leueine and 
Isoleueine 

4.98 

Isoleueine 

4.18 

4.68 

Leucine 

4.65 

Leucine and 
Isoleueine 

4.00 

4.02 

4.24 

Leueine 

4.22 

Isoleueine 

3.84 

4.08 

Leucine 

Isoleueine 

4.00 

4.02 

Leucine 

3.48 

3.88 

Isoleueine 

3.88 

Isoleueine 

3.24 

3.52 

Leucine 

Isoleiicine 

3.48 

3.50 

Leucine 

3.17 

3.22 

Isoleueine 

3.24 

Leucine 

2.95 

3.02 

Isoleueine 

3.00 

Isoleueine 

2.89 

2.92 

Leucine. 

Isoleueine 

2.95 

2.89 

Leucine 

2.77 

2.79 

Leucine 

Isoleueine 

2.77 

2.76 

Isoleueine 

2.67 

0 02 

Isoleueine 

2.60 

Isoleueine 

2.60 

2.52 

Isoleueine 

2.51 

Isoleueine 

2.51 

2.42 

Isoleueine 

Tryptopha.ne 

: 2.41 
2.45 

Leueine 

2.41 




tryptophane and if this spacing had not appeared, tryptophane could not 
have been identified as being part of the mixture. This indicates that quali- 
tative chemical tests should also be made on mixtures so as to serve as con- 
firmatory tests. The observation that the spaeings for tryptophane were 
absent is significant because it held true in the unknown cheese extracts, 
when even one characteristic spacing value for tryptophane did not appear. 
However, the Hopkin^s Cole test showed tryptophane to be present in all the 
extracts except the one from cheese one day old. 

In the first part of Table 6 there is listed the values for the spaeings as 
foi'ind ill the extracted material from a cheese one day old. The spacing 
values are, witliont miicli doubt, due entirely to leucine and isoleueine. Ap- 
parently then, these two amino acids are liberated fairly rapidly in the hy- 
drolysis of casein during cheese ripening. There was a negative test for 
tyrosine, although one would expect tyrosine to be liberated just as early as 
leucine and isoleueine. Evidently this was not the case. In fact, in testing 
all of the cheese extract samples, a much stronger test was obtained for tryp- 
tophane than for tyrosine, providing tryptophane was present at all. 
Womack and ROsSe (12) have found that leucine and isoleueine crystallize at 
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TABLE 6 


Identification of amino acids in butyl alcohol extract from cheese 


Pirst extraetion from elieese 426 
age, 1 day 

First extraction from cheese 22 
age, 4 montha 

^0 

Yalue for 

Standard pattern 

Yalue for 

Standard pattern 

mixture 

value 


mixture 

value 


13.9 

Leucine 

14.2 

13.95 

Leucine 

14.2 




9.35 

Lysine 

9.05 

5.25 

Leucine 

5.24 

6.45 

Tyrosine 

6.55 




■ 

Isolencine 

6.53 

4.55 

Isoleucine 

4.54 





OH — ^Proline 

4.52 

4.75 

Phenvlalauine 

4.75 





Leucine 

4.72 





OH — Proline 

4.72 




3.93 

Tryptophane 

3.95 

4.16 

Isolencine 

4.15 


Leucine 

4.00 




3.34 

Phenylalanine 

3.32 





Methionine 

8.36 

3.86 

Isoleucine 

3.84 

3.23 

Isolencine 

3.24 


Phenylalanine 

3.84 


Methionine 

3.23 





Proline 

3.21 

3.69 

Isoletieine 

3.68 


OH — Proline 

3.22 


Histidine 

3.68 







3.10 

Phenylalanine 

3.08 





Histidine— HOI 

3.09 

2.55 

Leucine 

2.55 


Arginine 

.3.10 




2.91 

Isoleucine 

2.91 





Tyrosine 

2.93 

2.34 

Leneine 

2.80 

2.47 ■ 

Isolencine 

2.41 





Methionine 

2.41 





Histidine — HCl 

2.41 

Negative— -Hopkins Cole 


Positive — Hopkins Cole for Tryptophane 

Negative — Millon test for Tyrosine 

81. positive for Tyrosine by Millon ’s reagent 

Negative-— -unoxidized sulpliur test 

Negative for unoxidized sulphur 



the same time when in a mixture. X-ray analysis can detect the presence of 
either of these when they exist in appreciable amounts in a mixture, as is 
shown by Table 5. 

Figures 4 and 5 illustrate that leucine can be extracted from an aged 
cheese sample. The small inner ring on the cheese pattern of Figure 4 indi- 
cates a spacing which is specific for leucine. Upon extraction of the cheese 
by n-butyl alcohol, this ring disappeared. (See Figure 5.) However, the 
x-ray diffraction pattern of the amino acid extract shows that it is present 
there. (Figured.) 

In part two of Table 6 are sliown the spacing values for a cheese sample 
four months old. Lysine might bo present, in addition to leucine, iso- 
leucine, tryptophane, and tyrosine. 

Table 7 lists the values for the extract from a cheese sample approxi- 
mately eighteen months old. The presence of leneine and isolcneine are 
clearly illnstrated. Tyrosine and tryptophane were shown to be present by 
the characteristic color tests for amino acids that were applied to the crystal- 
line material. 
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TABLE 7 

Identification of amino acids in butyl alcohol extract from cheese 


First extraction from cheese 12274 
age, 15 months 


Value for 
mixture 


Standard pattern 
value 

Leucine 14.2 

Aspartic acid 7.42 

Leucine 5.24 

I Isoleucine 4.56 

I Arginine 4.60 

Leucine 4.00 

Isoleucine 4.02 

Phenylalanine 3.99 

Isoleiicine 3.68 

Serine 3.66 

j Phenylalanine 3,64 

I OH — Proline 3.64 

I Isoleucine 3.24 

; Proline 3.21 

I OH — Proline 3.22 

I Leucine 2.96 

I Arginine 2.97 

! Lysine 2.95 

I Leucine 2.82 

, Threonine 2.82 


2.40 Leucine 

Isoleueine 
Arginine 
Threonine 

Positive — Hopkins Cole test 
SI. positive — Millon ’s test 


First extraction from commercial cheese 
age, aj)proximately 18 months 


Value for 
mixture 


Standard pattern 
value 

Leucine 14.2 

Aspartic acid 7.42 

Isoleucine 4.99 

Leucine 4.98 

Tyrosine 4.90 

Isoleucine 4.54 

Proline 4.53 

OH — Proline 4.52 

Aspartic acid 4.06 

Isoleucine 4.03 

Tyrosine 4.09 

Threonine 4.09 

Tyrosine 3.59 

Isoleucine 3.24 

OH — Proline 3.22 

Methionine 3.22 

Leucine 3.15 

Aspartic acid 3.13 

Lysine 3.13 

Leucine 2.82 

Proline 2.80 


Positive — Hopkins Cole test 
Positive — Millon ’s test 


Figures 6 and 7 show the x-ray diffraction patterns of the amino acid 
extracts from two dilferent samples of cheese. As one can observe, there is 
a differeriee in the patterns, indicating that the crystalline extracts were not 
identical in composition in all respects. The calculations of the spacing 
values listed in the Tables 6 and 7 also show that this is true. 

A Long Interplanar Spacing in Cheese 

Clark and Scliaad (10) have shown that certain proteins ; namely, nerve 
tissue and intestinal wall collagen, contain certain long spacings that can be 
isolated by a special technique. Spacings varying from 70 A up to 400 A 
have been found in intestinal wall collagen -when rising a vacuum camera 
and a distance of 20 cm. from specimen to film, ^le long spacing which was 
found in cheese, but which was absent from casein, was calculated to be 
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39.7 A. However, the nouappearance of the long spacing interference in 
pure casein is still tinaeconnted for. 

Svedberg (13) calculated the radins of the casein particle, assuming that 
it was spherical, to be 41.7 A to 59.94 A. The two values, 41.7 A for casein 
and 39.7 A for cheese, are of the same order of magnitude. Therefore, it is 
possible that this spacing represents the radius of the casein particle, or the 
maximum length of the side chain spacing from the main chain. If this be 
true, the size of the casein particle which has been arrived at by anotlier 
method agrees well with that determined by Svedberg, 



SUMMARY 

An attempt has been made to follow the changes which occur during the 
ripening of Cheddar cheese by x-ray diffraction analysis. 

The diffraction pattern of the cheese protein after aging is markedly 
different from the pattern of the fresh cheese. The pattern appears to be 
due to crystalline material, although the identification of the material has 
not been made as yet. 

Standard patterns were made and “d” spacing values were calculated 
for the amino acids occurring in casein in order to determine whether the 
characteristic pattern was due to an amino acid of low solubility. 

By the extraction of the aged cheese in hydrated n-butyl alcohol, amino 
acids were extracted from the cheese and identified. Leucine and isoleucine 
were obtained from cheese 24 hours after being made. Tyrosine, and prob- 
ably tryptophane were also identified in the extract obtained from ripened 
cheese. A long interplanar spacing of 89.7 A was obtained from cheese pro- 
tein, This spacing represents the length of a side chain from the main chain 
and corresponds closely with the radius of the casein particle which Svedberg 
determined to be 41.7 A to 59.9 A 
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JUDGING SWEET GEEAM 


J. H. NAIR AND L. C. BENTHAM*- 
Borden Research Laloratories, Syracuse, N. Y. 

Tlie more general application of scientific methods in the production, 
manufacture and nierehandisiiig of dairy products during the last quarter 
century has ver.y markedly improved the quality of the goods wliich the 
industry offers to the consumer. Whether one contemplates large scale 
production sucii as is realized in the thriee-daily milking of 1600 cows on 
one large eastern farm, or a city pasteurizing plant processing 400,000 
pounds or more of milk daily, or the nation-wide marketing methods of the 
larger dairy manufacturers, one is everjnvhere impressed by the emx'>hasis 
laid on the fine, healthful quality of the product. This growing stress on 
quality is making the consumer more discriminating in the selection of 
brands or sources of supplj^ and would seem to require that the industry 
reexamine carefully the methods of measuring quality which are currently 
employed for this purpose. 

In the past little attention has been given to the evaluation of the quality 
of sweet fluid cream offered to the public for use in coffee, with fruits and 
cereals, or as a whipped cream. It is true that the U. S. Dei)artment of 
Agriculture some years ago adopted, with the approval of the American 
Dairy Science Association, a score card for the alternative judging of milk 
or cream. (1) This score card allotted 40 points to physical character- 
istics, divided into 25 points for flavor, 10 for sediment and 5 for package, 
and 60 points to laboratory-tested qualities, of which 45 depended on total 
plate counts of microorganisms and 15 on titratable acidity or, alternatively, 
the temperature of “street’’ samples. 

Regardless of opinion as to whether such a weighting of the several 
factors is justifiable or desirable in judging fluid milk as marketed today, 
there; can be little doubt that sweet fluid cream should be rated on a different 
basis. In the first place, the volume of milk now being sold in the foian of 
sweet cream is sufficient to warrant separate consideration for this product, 
and, in the second place, the qualities which determine the marketability 
of cream, differ considerably from those which determine the marketability 
of milk. 

Statistics eom])iled by the Federal government in several of the large 
eastern markets (2) show that at least 40 per cent of the total fl\ud milk 
volume consumed in these markets is distributed in the form of fluid cream. 
This relationship may not hold exactly in all sections of the United States, 
but is probably applicable to most urban centers where the bulk of sweet 
cream sales occurs. 

Received for publication June 1, 1938. 

* Present address — 53 Primrose Avoiuie, Ottawa, Ontario, Canada . 

791 


702 




,T. n. NAIR AND L. 0. BENTIIAM 


It is evident that sweet cream oceupie>s, both from the dollar value and 
from the volume of milk required for its mamifaeture a very high place in 
the economies of fluid milk distribution. 

The question arises as to what characterizes high quality in fluid cream. 
Certainly flavor is of prime importance, since a large proportion of the 
fluid cream sold is consumed on fruits, cereals, cake, etc., which do not mask 
the flavor of the cream itself. Off-flavors in cream are a primary source 
of customer complaints. For this reason the distributor of fluid cream is 
'very conscious of the necessity of excellence of flavor. It would seem 
reasonable in scoring cream that flavor shonld be given as rmieli considera- 
tion as in. scoring butter, where forty-five points out of 100 are allotted to 



flavor. 

‘‘Pour ability” or consistency, or viscosity, is another factor of i>rime 
imx)ortance in the eyes of the customer. Beiiig aware of the general asso- 
ciation of increased body with higher fat content, the honsewife suspects a 
thin-pouring cream as being low in butterfat and is likely to enter a com- 
plaint with her distributor. 

Whipping quality is probably more troublesome today to the milk dis- 
tributor than any other eharaeteristie of fluid cream. Many resort to the 
costly expedient of increasing the fat content to satisfy their customers 
as to whipxnng quality. Others add “viseogen,” lecithin, or skim milk, 
solids, practices whidi are illegal in many areas and which are eschewed by 
leaders in the industry as partaking of a dulte cation. 

Cream “plug,” giving rise to oiliuess in coffee, is a frequejit defect of 
fluid cream, wljile the separation of a serum layer in bottled cream is a very 
common occurrence in the lower fat ranges. Sediment, showing lack of 
cleanliness in iirodnction and handling, ninst always be considered in judg- 
ing quality. The aj^pearance of tbe container is a factor which is being 
emphasized in all food merchandising today and should be accorded some 
weight in any rating of quality of a packaged food. 

The jpreseiit score card for milk and cream allots 45 points to total bac- 
terial counts, giving a cream with a plate count of . 1 . 00,000 organisms per 
ml. a zero score in this bracket. This emphasis on bacterial i.'ontent seems 
eiitirely out of proportion to its importance today. Under moder.n c'.ondi- 
tions of city milk regulation and inspect iou the ge].ieral condition of fluid 
eream from a bacteriological standpoint is quite satisfactory. The public 
is adequately I'jroteeted from patbogenic organisms by f>asteurizatiou re- 
quirements, and the subsequent protection of the product against tempera- 
ture change, so that total counts are of importance mainly because of the 
effect of putrefactive and acid, types of organisms on flavor and keeping 
quality. If samples are judged twenty-four hours after processing, the 
effect of objectionable high counts will probably he manifested in off -flavors. 
For these reasons we believe that 15 points gives sufficient weight to bac- 
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PACKAGE: Dirty Lottie— deduct 0.5-1 ,0 

Bottle etched or chipped — -deduct 0.25-1.0 
Slack till— -deduct 1.0 for each -i'' short 
TJnprotected lip— deduct up to 1.0 point 
Poor cap condition- — deduct up to 1.0 

COMMENTS : TOTAL SOOKE- 

Scorer — - — 


SEE PM SEPARATION : Deduct 1 point for each 1/3 G" serum 


ACIDITY : Deduet 1.0 for each 0.1% acid above normal 
acidity for cream of .specified fat content 

SEDIMENT : Penalize in proportion to specks or dirt 


FLAVOE: Esc. (31—40) No definite criticism 40 

Good (28-33) Very slight feed, si. cooked 
Pair (23-27) Cooked, feed, si. unclean or metall. 

Poor (13-22) Metallic, str. feed, unclean, si. acid, 
si. rancid or tallowy 

Bad (0-12) Sour, foreign, racid, tallowy, putrid 


BODY; Light Cream Score WHIPPING- 20 

sec. Exc. (92 to 100%) 18-20 Sec. to whip 

sec. Fair (72-92%) 13-17 4 points for Exc. 

see. Poor (48 to 72%) 7-12 Cm. Penetr. Body 

Heavy Cream Score 2 points for Exc. 

see. Exc. (as above) 9-10 Volume Incr. % 

see. Fair (“ ‘‘ ) 6-8 2 points for Exc. 

sec. Poor {“ “ ) 2-5 Ml. Leakage Whip. 

Kofer to tables for Excellent standards 2 points for E.xc. Total (20 max) 
N.B. If whipping tests not made, score Heavy Cream Body same scale as light. 


terial counts, penalizing a sample one point for each 10,000 per ml. count 
above 10,000. By this means any eream containing in excess of 160,000 
bacteria per ml. would be penalized 15 pointfs. 

Acidity is of importance as it affects keeping quality and flavor. Pre- 
vailing conditions of producing and processing sweet cream reisult in low 
acidities as well as low bacterial counts at time of packaging. Since sub- 
sequent carelessness in handling may lead to bacterial growth and developed 
acidity, a small penalty for acidity increase would appfear to serve for 


Judge after 24 hrs. aging 

Enter observed data — Underline defects 


BACTEIilA 3.0,000 or leas considered perfect 
COUNT : For higher counts deduct 1 point per 10,000 

additional 

— per ml. 


CBEAM PLUG : Deduct; 0-3 S3., soft, foamy plug 

1- 2 Distinct soft plug 

2- 3 Buttery plug 
4-5 Leathery plug 


JUDGING SWEET CREAM 


Sample No. 


TABLE I 
Cream Score Card 
Butterfat Content 


Perfect Points 
score deduct. 


Score 

allow. 
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quality maintenance. Actual souring would be severely injurious to good 
flavor and would bring a correspondingly heavy penalty in that part of the 
score. 

With these ideas in mind it appeared desirable to propose a new method 
for the evaluation of the quality of fluid cream, one which would reflect 
more accurately the various factors entering into its determination and one 
which might be better adapted to conditions in the industry today. We 
believe that this subject merits thoughtful consideration by dairy science 
workers, both in the academic and in the industrial fields. In the follow- 
ing scheme (Table I) which has had a year’s practical trial in a number 
of fluid milk plants with favorable endorsement, 40 points are allotted to 
flavor, 20 points to body or body and whipping quality, 15 points to bac- 
terial counts, 5 points each to “plug,” serum separation, acidity, sediment 
and package. 

COMMENTS ON SCORE CARD 

Quart samples of cream are required to complete all determinations 
required bj^ the score card. All measurements should be made on creams 
24 hours after bottling. 

The off-flavors referred to are so well-recognized and defined as to re- 
quire no elaboration here. Any particular criticisms may be indicated by 
underlining the appropriate terms. Body and whipping quality present 
more of a problem in evaluation. Twenty points are suggested for this 
group, all of which are allotted to body for creams of lower fat content, 
but are divided between the two for those classified as ‘ ‘ whipping creams. ’ ’ 
Heniug (3) has discussed the measurement of the viscosity of cream by 
means of the MacMichael viscometer and the Borden Plow Meter. It is 
proposed to use these instruments alternatively, scoring this quality accord- 
ing to the reading obtained. In Table II there is suggested a range of 

TABLE II 

Viscosity of flitid cream at 15,5° C. (60° F.) 



% ' 

B.F, 

Bodj’’ flo'vv time 
(seconds) 

Viscosity 

(eentipoises) 

! % 

B.F. 

Body flow time 
! (seeoixds) 

Viscosity 

(eeixtipoise.s) 

Bxe. 

Poor 1 

! Bxc. 

Poor i 

Exc. 

Poor 1 

Exc. 

r‘(ior 

18 

38 

- 26 ■ 

2 - 

1.75 

1 32 

75 ■ 

- 42 

18 ~ 

6 

20 j 

40 

- 28 .. 

7 - 

2.0 i 

34 

90 

- 48' . 

^ OO ^ 

12 

22 

44 

- 30 

8 - 

2.25 i 

36 

1 120 

- 60 

' 29 - 

14 

24 1 

48 

- 32 

11 - 

2.5 ! 

1 38 

1 170 

- 85 ; 

1 38 - 

9,9 

26 ! 

52 

- 34 • 

12 - 

2.5 

40 

, 230 

- 115 

47 - 

25 

28 

, 58 \ 

- 36 

14 - 

■3. ■ ■ i 

42 

; 290 

- 145 : 

60 - 

34 

30 

m 

- 38 

15 - 

4. 

44 

360 

~ ISO i 

65 — 

39 


expected values which experience indicates to be reasonable for pasteurized 
cream aged 24 hours in the original package. 
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The numerical score to be assigned to a cream of a given fat content is 
determined by the percentage of the “Excellent” value obtained for the 
particular sample, as indicated in the score card. 


WHIPPING QUALITY 

If whipping creams are to be rated for whipping quality, it is essential 
to employ a standard method which is simjDle, easily reproducible and em- 
ploys inexpensive equipment. Several procedures have been described by 
investigators (4, 5, 6, 7, 8, 9, 10). It is believed the following one well 
meets the requirements laid down : 


Equipment 

1. “Duplex” wdiipper and bowl. 

2. 250 and 100 ml. graduates. 

3. 600 ml. beakers. 

4. 40 gm. Penetrometer (see Figure 1). 

5. 90 mm. 60° glass funnels. 

6. 1" wire screen discs (20 mesh per inch) 

7. Thermometer, grease pencil, spatula, stoi> watch. 


Method- 


While the score card should normally be applied to samples 24 hours 
after pasteurization, it may happen that the bottle of cream has warmed 
up somewhat before examination. For this reason it is desirable to make 
certain that the sample has been held below 7° C. (44.6° F.) for at least 
two hours prior to testing. Cool whipper and bowl to same temperature 
before making test. 

1. Measure 200 ml. of cream into bowl. Adjust temperature 1o 7° C. 
AVith uniform speed of whipper (120 R. P. M.), retiord whippinq time 
ill seconds to whip cream to maximum stiffness. Avoid over-whipping. 

2. Transfer ■whipped cream to a 600 ml. beaker, gently tap bottom of 
beaker on palm of hand to pack and level the whipped cream, mark the 
surface level with grease pencil for making volume deter mmatkms later. 

3. Determine stiffness of whip with penetrometer. Tighten glass sleeve 
of instrument in burette clamp at a convenient height. Raise penetrometer 
with fingers so beaker may be set beneath it. Lower the stem until disc 
just rests on surface of the whipped cream. Release fingers after noting 
reading on stem opposite upper edge of sleeve. Record penetration in 
ems./min. 

4. Transfer whipped cream to glass funnel fitted with wire disc as a 
support for cream. Place graduated cylinder under funnel to collect 
leakage. Expose samples for 2 hours at room temperature (20-22° C.) 
Record ?/ea7mp6 in milliliters for 2 hour period. 

5. After removing whipped cream from beaker, fill to whipped cream 
level with water and measure for volume. Record the iiercentage increase 
in volume. 

* Manufaetnred, by V. Y. Yale Corporation., Oak Park, Illinois. 



ACIDITY 


J. H. NAIR AND L. C. BENTHAM 


Ten points are allotted to whipping quality, divided between stiitness, 
volume increase, leakage and time to whip.. In Table III is suggested a 
tentative criterion for evaluation of these factors. 


TABLE III 


WMpping quality of cream 


Excellent 


Over 90 sees. 

Instant penetration 
70% or less 
14-20 ml. 


Time to wMp Under 40 seconds 

Stiffness No penetration 

Volume increase 90-110% 

Leakage 4 ml. 


40-90 seconds 
0-2.0 em./min 
70-90% 

4-14 ml. 


thousand per ml 


of hot coffee. The deductions proposed in the score card are self-esplana 
tory,; 


The acidity should be determined bv titration of a 9 ce. portio]] of the 


in 
;orc. 
cent 
■ 20 
lity. 
d. 
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discs has been proposed (11) which consists of dilntiiig one pint of cream 
with an equal volume of filtered hot water, and filtering it through one of 
the standard milk sediment testers at a temperature of about 50° C. 
Deductions for sediment are made in proportion to the dirt on the disc. 

The defects in package are the same as those now recognized in scoring 
milk and cream. 


PLANT APPLICATION 


The proposed method for determining the quality of sweet cream has 



received practical trial in the laboratories of a nnmber of |)lants. Some 
have used the score card as a daily routine procedure, particularly for light 
cream. Others have employed it in periodical surveys of samiiles dis- 
tributed in given local areas. Tbe results of the examination of several 
hundred creams of different fat contents have been recorded. The scores 
ranged from a maximum of 98 to a miniinmn of 48, indicating the potential 
value of such a numerical expression of measurable characteristics as a 
yardstick by which high quality can be maintained in day-to-day produc- 
tion. Comments made by individual workers indicate tlicir appreciation of 
the value of such a written record. Tbe score card in its present form 
appears to offer a convenient, workable tool for routine laboratory control 
purposes as well as an excellent technique for comparing the quality of 
a group of cream samples as to their consumer appeal. 


CONCLUSIONS 

It is the belief of the authors that present-day quality in sweet cream 
as distributed in urban centers merits careful consideration of a number 
of characteristics not recognized in the score card now used interchangeably 
for milk and cream. At the same time, niodeni practice makes a different 
weigliting of individuiil qualities appear desirable. A separate score card 
for cream is suggested, with ]iroposed methods for judging the resiieetive 
eharaeterislies, and details of application are given. The suggested scheme 
has received practical trial in a number of commercial control lahoi’atorics, 
where it has proven workable and convenient, reflecting in an exact manner 
the differences which are distinguishable in a general way between saiiqilcs 
of cream. The official adoption of such a score card, or some suitable 
modification of the same, would provide both the academic and the indus- 
trial investigator with a recognized standard method for evaluating cream 
quality as it is offered to the public under modern marketing conditions. 
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TING THE ACT] 

OP SWISS CHEESE STARTBE CULTURES. I. INFLUENCE 
OP TIME AND TEMPERATURE OP INCUBATION^ 

PAUL E. ELLIKER AND W. G. FEAZIEB 
Department of Agricultural Bacteriology, University of Wisconsin 

Frazier and eo workers (7), in tlieir studies on tlie bacteriology of Swiss 
cheese, fonnd that cultures of Lactobacillus helveticus 39a, incubated at 38° 
to 39° C., developed more actively during the manufacture of Swiss cheese 
than did those incubated at 35° to 37.5° C. Unpublished results indicated 
that when L. helveticus had been grown in milk at 30° G. for 24 hours, it 
shouted definitely less activity in the cheese on the press than when it had 
been grown at 37° C. for 12 hours. Despite the fact that cultures grown at 
the two temperatures produced about the same amount of titratable acid 
at the end of their respective incubation periods and presumably were of 
approximately the same maturity, the culture grown at the higher tempera- 
ture had the greater ability to withstand heating. 

During the manufacture of Swiss cheese, the temperature of the curd is 
raised in a period of about 30 minutes from the average setting temperature 
of 33° C. to an average cooking temperature of 53° C. The curd is held at 
or slightly below tliis temperature for about 30 minutes, after W'hicli it is 
remo's^ed from the kettle and placed in, the press. The temperature falls 
very slowly during the next 24 hours, particularly in the center of the 
cheese. It is obvious then than any organisms which develop in the early 
hours on the press must he both heat resistant and cax)ahle of developing 
readily at temperatures near their maximum. 

A study was made to determine tiie influence of time and temperature of 
incubation on heat resistance and activity following the heating of certain 
commonly used Swiss cheese starter organisms. 

The literature on influence of time and temperature of incubation on 
heat resistance of bacteria has been review-ed brieflj’ by Elliker (4) and by 
Ellikcr and Frazier (5). 

Nmnerons investigations have demonstrated tliEit age of bacterial cells 
markedly influences their resistance to heat. Frazier et al. (7) have showm 
the importance of age of the cultures. Tlie temijeraturc inducing greatest 
lieat resistance of vegetative cells has been found to vary with the type of 
organism. For example, Claydon (2) and Anderson and Meanwell (1) 
reported that BtreptococcAis lacUs and a thermoduric streptococcus, respec- 
tively, sho-wed greatest heat resistance when grown at temperatures below the 

Eeceived for publication May 2,1, 

1 TMs work has been aided by a grant from the Wisconsin Alumni Eoseareh Eoun- 
clation. 
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Optimum for growth. Dorner and Thoni (3) demonstrated that there was 
little difference in heat resistance of cultures of Bacterium acicU propionici 
grown at 22° and at 30° C. .Unpublished results obtained at the 'Washington 
laboratories of the Bureau of Dairy Industry indicated that propionic acid 
bacteria grown at temperatures near their optimum were more resistant 
to heat than those grown at lower temperatures. Eesults reported by 
Frazier and coworkers (7), and by Blliker and Frazier (5) demonstrated 
that with certain organisms incubation at temperatures near or above the 
optimum for growth might result in greater heat resistance and activity 
following heating than would result from incubation at a lower temperature. 

EXPERIMENTAL 

In this investigation on the heat resistance of non-spore forming, thermo- 
duric bacteria, Lactobacillus helveUcus 39aW and Streptococcus thermo- 
pMlus C~3, the organisms used by Frazier et al. (7) , were used. In part 
of the work several other species of Lactobacillus and Streptococcus were 
employed. 

The usual method of measuring heat resistance of a culture is to 
determine the number of organisms present both before and after heat 
treatment by plate counts and from these calculate the percentage surviving. 
This method is not adapted for the study of the heat resistance of 21. 
lielveUcus and Sir. tliermophilus 'became of the tendeney of these organisms 
to form long chains, particularly in young cultures and at high temperatures. 
For this reason activity following heating of the culture was followed by 
direct microscopic counts, and by acid titrations made before and at 
varying intervals following the heat treatment. This method measures the 
ability of the culture to grow and ferment after treatment. The main dis- 
advantage is that it does not determine the percentage survival of cells. 
In these studies, a measure of the activity following heating was used more 
than the plate count method. 

The enltures were carried in tubes of sterile reconstituted skim niiik, 
always prepared from the same lot of skim milk powder. ITiile.ss otherwise 
indicated, oue per cent of iiiocnlnm rvas used. 8!tock cultiu’es were in- 
cubated at 37° 0. for 16 hours after which they were- kept at 10° 0. until 
the next transfer one week later. Determination of heat resislaiice or of 
activity after heating of a culture was carried out on an inoculating cul- 
ture which was prepared hy transfer of one per cent of inoenlum from the 
most recent stock or mother culture to 100 ce. of milk. Unless otherwise 
indicated the incubation was the same as that of the stock or mother cul- 
ture. Following incubation, 0.25 per cent of culture w^as transferred from 
the inoculating culture to a liter flask containing 450 cc. of freshly steamed 
and cooled sterile reconstituted skim milk. The temperature of the milk in 
the flasks was raised in a period of about five minutes to the temperature of 
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heat treatment, usually 60° C., maintained, for 30 minutes and then lowered 
to the temperature of subsequent incubation. It was believed that this 
treatment reasonably simulated the exposure •which starter cultures might 
receive in the nianufaeture of Swiss cheese. Incubation following heat ex- 
posure w^'as carried out in thermostatically controlled water baths. The rate 
of growth following the heat treatment of the cultures was determined by 
direct mieroesopic counts of living cells according to the method of Frazier 
and Boyer (6), and also by determinations of pH and titratable acidity. 
Samples were removed for these determinations before and at definite inter- 
vals following the heat treatment. 

Influence of temperature of incubation on activity following 
heat treatment 

In this experiment cultures were carried at 30°, with transfers every 21 
hours, and at 35, 37, 40 and 42° C. with transfers every 12 hours. These 
are incubation periods commonly used in carrying starter cultures in actual 
practice. It was believed that growth at temperatures in this range might 
yield some knowledge of the effect of incubation temperature on heat resis- 
tance of the organisms, and that consequently the studies might be limited 
to the influence of two or three different temperatures. Such a procedure 
woTildthen allow more detailed and better controlled experiments than would 
be possible if a greater number of temperatures were used. It was realized 
that the incubation temperatures and times used resulted in cultures whose 
maturity, as indicated by titratable acidity and pH of inoculating cultures, 
varied to some extent. Nevertheless, results obtained by the carefully con- 
trolled methods used should give some indication of the effect of tempera- 
ture and should suggest whatever subsequent modifications of methods might 
be necessary. 

Figures 1 and 2 show the relative activity following heat treatment of 
cultures carried at the various temperatures. Growth curves consti-neted 
from direct counts indicate the rate of growth at 37° G. following heat Ireat- 
nient. Also included are titratable acidities and pH values for the first 
eight hours and the 24th hour, as well as acidities of the inoculating cultures. 
Samples removed from the flasks of milk before heat treatment are desig- 
nated in the figures as 00 hour samples; those removed immediately after 
heat treatment and cooling to 37° C. are designated as 0 hour samples. 

The activity of the inoculating culture following heat treatment could be 
predicted from its titratable acidity at the time it was used. Eepeatedly 
inoculating cultures with low titratable acidities were found to be inactive 
after the heat treatment. The titratable acidity produced in an inoculating 
culture within a given time at a given temperature, therefore, indicates liow 
active that culture will be following subsequent heat treatment. Frazier 
et al. (7) have emphasized the importance of a certain titratable acidity in 
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Grown at 30*C. for 2^ isye* 
Sranaferrsd e’>ery 24 honra. 

Grown at 35*0. for 1? days. 
■Iransf erred every 12 hours. 

Grown at 37*0. for 17 daya- 
^Jransf erred every 12 hours. 

Grown at 4O*0, for 17 days. 
Transferred even' 12 hours, 

Grown at 42*0, for 24 days 
Transferred every 12 hours 


Titratahle acidity >jnd i>H 
of inoculating cultures 


Incubation Iltratahle 
teiaperature aridity 


Hours 

b.3S 6.36 6.34 6.29 6.21 6.09 5.83 5-53 3*72 

6.34 6.33 6.31 6.28 6.21 6.07 5.86 5.56 3*74 

6.36 6.34 6.30 6.27 6.18 6.01 5.7a 5.35 3.78 

6.36 6.34 6.30 6.25 6.l6 5*93 5.65 5*26 3.dS 

6.30 6.36 6.32 6.26: 6,15 6.00 5.73 5.41 5.74 

0.15 0.15 0,15 0.l6 0.17 0.19 0.22 0.28 1.20 

0,15 0.15 0.15 0.1b 0.17 0.19 0.22 0,26 l.l4 

0.15 0.15 0.15 0.16 O.lS 0.21 0.25 0.31 1.19 

0.15 0.15 o.l6 0.18 0,19 0.22 0.26 0.34 1.20 

0.1‘< 0.15 o,ig 0.1b 0.17 0.20 0,22 0.28 1.21 

Fig. 1. Growth curves .Grid acid production at 37° 0. of cultures of Lactobacillus 
Jiel'iieUcus groiTO at different temperatures and heat shocked at 60° 0. for thirty minutes. 


Tit rut, 

able 

acid 


bulk starter cultures witliin a given incubation time at a given incubation 
temperature if the starter organisms are to he active during the manufacture 
of Swiss cheese. 

Examination of Figure 1 leaves little doubt that the 37“ and 40“ 
cultures were superior to the others. The pH and titratahle acidity of the 
respective inoculating cultures indicate that those grown at 30° and 35® 
had not reached as high a stage of maturity as had the 37°, 40° and 
42° C. cultures. The activity of all cultures except the 42° was directly 
proportional to the titratable acidities of the inoculating cultures. This in- 
dicates that the maturity of the cells in the inoculating culture may in- 
fluence their subsequent heat resistance. The counts were higher in those 
cultures grown at the lower temperatures, therefore the original number of 
organisms present before heat treatment did not greatly influence the 
results- 
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TABLE 1 

Influence of inauhatmi teniperature of mother cultures on the activity of Lacfohacilhis 
lielveticus and Streptocoocus tliennopMlus at S7° C. (9S.&° F.) 
following heat sliooMng 


Culture 

Incubation 
time and 
tempera- 
ture 

iSTurnber 
of trans- 
fers at 
respec- 
tive 

temxiera- 

tures 

Tit rata- 
ble acid 
of inocu- 
lating 
culture 

Time and 
tempera- 
ture of 
heat 

shocking 

Time of 
incuba- 
tion fol- 
lowing 
heat 
shocking 

Droji in 
pTl 

L. helveticus 

12 Ill’s. 37° 

1 

Fer cent 
0.87 ! 

30' 65° 1 

Hours 

13 

.H6 


12 lirs. 40° 

1 

0.99 

30' 05° i 

13 

.29 

L. helveAieus 1 

12hra. 37° 

34 

0.90 

30' 60° 1 

6 

, .85 


12 Ill’s. 40° 

1 .o4: ■ 

0.96 

30' 60° 

6 

.43 

L. helveticus 

12 lira. 37° 

58 

0.92 

30' 62.5° 

i 

1 . 8 

.86 


121irs. 40° 

58 

1.11 

30' 62.5° 

1 8 

.98 

8tr. thermopMlus ... 

12 Ill’s. 37° 

1 

0.63 

30' 65° 

■ 5 ■, 

.22 


12 ill’s. 40° 

1 

0.67 

30' 65° 

5 

,oo 

Sir. theTtnophilus ... 

12 lira. 37° 

4 : 

0.64 

30' 70° 

12 

.36 

12 Ill’s. 40° 

10 

0.68 

: 30' 70° 

' 12 , 

.04 

Sir. thermophikis ... 

12 Ill’s. 37° 

16 

0.64 

30' 60° 

'5 ■ 

1.00 

121irs. 40° 

16 

: 0.67 

30' 60° 


,.86 , 

Str. thermophikis ... 

12 Ill's. 37° 

24 

0.66 

30' 65° 

, s 

.16 

12 hrs.: 40° 

24 

0.65 

30' 65° 


.01 


Coiints and pH values following heating of eiiltures of 8tr. thermophilus, 
shown in Fig’. 2, indicated that the 30“ and 35° cultures initiated growth 
first, closely followed by the 37° 0. cnltxire. The acidities of the 30° and 
35°, and possibly the 37° cultures, are lower than acidities of cultures grown 
at the other temperatures. 

The ditferences in rate of acid formation at 37° G. following heat treat- 
ment were slight, yet they nvere significant. This fact was emphasized in 
later experiments in which cultures wvere incubated at temperatures near 
their maximum following heat treatment. 

Effeet of incubation of L. helveticus and 8tr. thermopMlus at 37^ and ‘10°, 
with transfers evei'y 12 hottrs, on their activity following 
; head treaflmerni : ■ 1 ^ 

The results shown in Figures 1 and 2 demonstrate that growth at 37° and 
40° 0. appeared to increase slightly the heat resistance of L. helveticus and 
that there was a slight superiority of the 40° over the 37° culture. From the 
results of Frazier et al, (7) and those obtained in this wmrk, it seemed 
logical to assume that if the effect of temperature on heat resistance of 
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Grown at 30“0', for SS days 
Transferred every £4 hours 

Grown at 35*2 • for 19 days 
Transferred every IS hours 

Grown at 37*2* for 17 days, 
TrEoisf erred every IS hours 

Grown at 4o*0. for 17 djiys 
Transferred every IS hours 

Grown at 4s*ff. for S3 days 
Transferred every 13 hours 


tit ratable acidity and pi 
of Inooulatlr.!; cultures 


Incubation litratnble 
teraerature acidity 


Hours 

30® 6.3G 6.33 6.l4 5.87 5*31 5*0S 4.93 4.83 4.13 , 

35" 6.34 6.33 6a4 5.39 5.31 5-OS 4.9a 4.83 4.31 

pK 37" S.34 6.3s 6.16 5.S9 ,5.30 5,10 4.95 4.SS 

40® 6.34 6,33 6.31 5.96 5.3s 5.13 4.97 4.82 , 

42® 6.36 6.35 6.35 5.99 5.4s 5.16 4,97 4.88 4.13 

30® 0.15 0.15 0.19 0.36 0.35 0.40 0.44 0.4s , ■. Q.76 

ntrat- 35® 0,15 0.16 0.18 0,35 0,38 ,0.40 0.45 0.4? 0.^^ 

able 37° 0.15 0.16 0.31 0.27 0.37 0.41 0.47 0.4S O.7S 

acid 40® 0.15 0.15 0,19 0.35 0.34 0.4l 0.45 0,48 O.77 

42® 0.15 0.15 0.17 0.32 0.33 0.39 0.43 0.46 0.77 

-■piG. 2. G-rowtli curves and acid production at .37° C. of cultures of -Stroptoeoccws 
ihcr'inopMlus grown at different tempera, toes and lieat shoclted at 60° 0. for thirty 
minutes. 


these organisms was significant, carefully controlled, parallel studies on 
cultures carried at 37° and 40° should bring out differences between them. 

Because the higher ineuhatioii temperatures, such as 40° G. and above, 
apparently were unfavorable for 8tr. ihermopMlus, growth of this organism 
at 37° and 40° might result in an effect opposite to that obtained with L. 
helveticus. Accordingly, these two organisms were carried for a varying 
number of transfers at 37° and 40° with transfer every 12 lionrs. In certain 
eases cultures were heat shocked after only one transfer, in other cases 
after numerous transfers. The temperature of heat shocking was altej^^ed 
in certain experiments in order to emphasize differences not brought out by 
a less severe heat exposure. Because the presentation of all the pH values 
and counts would require a large number of tables, the change in pH 
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during a definite period following lieat treatment is tabulated rather then 
the pH values, and counts for every individual hourly determination. It will 
be observed that in the tables the intervals between time of heat shocking and 
time of determination of acidity are varied in proportion to rate of acid 
formation following heat treatment. 

The results shown in Table 1 indicate that following one transfer at 
the two temperatures, the 37° L. helveiicus culture was better able to with- 
stand the heat treatment, but after 34 transfers, the 40° appeared superior to 
the 37° culture. After 58 transfers, the 40° C. culture wms still superior. 
It is apparent, then, that some change had taken place in the comparative 
resistance of the twm cultures during continuous transfer at the two 
temperatures. 8tr. therniophilus exhibited a behavior altogether different 
from that of L. helveticAis. Results in Table 1 indicate that after one 
transfer, the 37° 8tr. tliermopMlus culture was decidedly the more resistant 
to heat exposure. In the five hours following heat shocking the pH of the 
37° culture dropped 0.22 while no measurable acid was formed in the 40° 
culture. After numerous transfers, similar results were obtained. Heat 
shocking at 65° rather than 60° emphasized this difference. After the 
twenty-fourth transfer, the 37° culture lowered the pH a total of 0.16 
during the first five hours after heat shocking while the 40° culture lowered 
it only 0.01. 

It was demonstrated further that the greater heat resistance of the 40° 
L. helveticus culture was not eliminated by one transfer at a temperature of 
37° C. After the mother cultures had been carried at 37° and. 40° 0., 
respectively, for 60 days, one inoculating culture was inoculated from the 
37° mother culture and incubated at 37° C. for 12 hours. A second inocu- 
lating culture wms inoculated from the 40° mother culture and incubated at 
40° for 12 hours. A third was inoculated from the 40° mother culture and 
incubated at 37° C. for 12 hours. The 40° culture grown continuously at 
40° was more resistant than the same 40° culture grown for one transfer at 
37°. However, both of these cultures were more resistant than the 37° 
culture grown continuously at 37° C. 

Effect of continuous transfer of mother cultures at 37° and 40° C. on their 
activity at temperatures near their maximum after 
heat shocking 

In previous experiments a temperature of 37° G. was employed following 
heat shocking to compare ability of cultures to develop following exposure to 
beat. In the manufacture of Swiss cheese any organisms which are to 
develop in the earlier stages (the time W’hen cultures of 8tr. therniophilus 
and lactobacilli should be active) must be able to initiate growth at the 
high temperature of the curd at the time it is placed in the press and must 
continue to grow at the high temperatures which are mainta.iued while the 
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cheese is on the press. Eesiilts above show definite but not prononnced 
differences between L. lielveticm grown at 37® and at 40° C. Nevertheless 
field results and those of Frazier et ah (7) demonstrated that a slightly 
higher incubation temperature of bulk starters resulted in greater activity of 
organisms when the curd was on the press. It was considered possible that 
the apparent superiority of the 40° over the 37° C. culture might be due to 
the fact that the change in a culture produced by continued growth at the 
higher incubation temperature was the ability to grow well subsequently at 
higher temperatures (e.p.^ near the maximum temperature) rather than any 
effect on survival and on activity of cells at 37° after heating. For this 
reason in this and in certain of the following experiments, after the cul- 
tures were heat shocked at 60® 0. for 30 minutes, they were incubated at 
temperatures near their maximum. Counts and pH determinations were 
made at definite intervals to compare development at the higher tempera- 

TABLE 2 

Influence of inoul)crlirm temperatit.re of mot'hrr culfitrcft on acMxMy of Lacfohacillus 
lielveticv.s and Streptocooens tliermop'liihis at Unipemtnres near ikeir 
‘inamirntm following heat shocking at 60^ 0. for thirty minutes 



Culture 

Incubation 
time and 
temperature 

Number of 
transfei’s 
at resx^ee- 
tive tem- 
perature 

Titratnble 
acid of 
inoculating 
culture 

Temper^ 
ature of 
incubation 
follo%ving 
heat 
slioeliing 

Time (»C 
incubation 
following 
heat 
shocldng 

Drop 
in ]>n 




Fer cent 

V ; . 

Hours 


L. hclvctieus 

12 hrs. 37° 

I,'' ■ 

0.88 

44 

■„ 8'. 

.60 


12 hrs. 40° 

1 

1.06 

44 

8 

.35 

L. helveticus 

1 2 hrs. 37° 

18 

0.80 

44 

8 

.09 


12 hrs. 40° 

18 . 

1.03 

44 

8 

.59 

L. lieloctiGUs 

12 hr.s. 37° 

70 

0.95 

44 

8 

.23 


3 2 hrs. 40° 

70 

1.12 

44 

8 

.77 

L. liclvcticus (a) 

12 hrs. 37° 

96 

0.89 

44 

" '9 

.04 

(b) 

12 hrs. 40° 

96 

1.03 

44 

9 

.45 

(c) 

14 hrs. 37° 

96 

1.00 

44 

9 

.05 

(d) 

10 hrs. 40° 

96 

0.94 

44 

9 

.43 

Str. thermophilus ... 

12 hrs. 37° 

1 

0.70 

48 

4 

.73 


12 hrs. ■^30° 

1 

0.70 

48 

4 

.68 

Sir. thermophilus ... 

12 hrs. 37° 

140 

0.68 

48 

4 

.56 


12 hrs. 40° 

140 

0.71 

48 

4 

.31 

Str. thcrmophilns ... 

IS hrs. 37° 

1 

0.71 

48 

4 

.88 


12 hrs. 37° 

150 

0.70 

48 

4 

.51 


(a) and (c) =11106111:110(1 from niotlier wilturo oarriod at 37° (1. for 48 days and 
transferred every 12 liours. Table shows inonbation time and tcmiperature of inoeulatino: 
cultures. 

(b) and (d) = Inoculated from mother culture carried at 40° G. for 48 days and 
transferred every 12 hours. Table shows incubation time and temperature of inocuhiting 
cultures. 

tiires following heating. Preliminary tests indicated that the most suitable 
incubation temperatures for such experiments were 44® for L. helvetims and 
48® C. for 8tr. thermophilus. 
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Tlie results, shown in Table 2, demonstrate certain differences in cultures 
of L. helveticus carried at 37° and 40° which were not brought out by 
incubation at lower temperatures following heating. After the first trans- 
fer of the mother cultures at 37° and 40°, the 87° appeared more resistant. 
After 18, 70 and 96 transfers, the 40° culture was without doubt the more 
active at 44° after the exposure to heat. The change in aetivitj’- following 
heating was in the same direction as in previous experiments (i.e., after 
numerous transfers the 40° appeared more heat resistant than the 37° 
culture). After the ninety-sixth transfer, the 37° mother culture was trans- 
ferred to two inoculating cultures which were incubated at 37° for 12 and 
14 hours, respectively. The 40° mother cultures were transferred to 
inoculating cultures which were incubated at 40° C. for 10 and 12 hours, 
respectively. The titrations of the 12 hour, 37° and the 10 hour, 40° 
cultures were 0.89 per cent and 0.94 per cent respectively. Those of the 
14 hour, 37° and 12 hour, 40° cultures were 1.00 and 1.03 per cent. In spite 
of the close approximations in titratable acidities of mother cultures, the 
40° culture lowered the pH after heating 0.43 and 0.45 as compared to 0.04 
and 0.05 for the 37° culture. The greater maturity of the 40° inoculating 
cultures apparently was not responsible for their greater resistance and 
their activity at 44° following heating. Similar dilferenees in heat resis- 
tance were obtained with stock cultures carried at 37° and 40°, i*espectively, 
and transferred every week. 

The results obtained with 8tr: therniophUus/ sliown in Table 2, on the 
whole are similar to those obtained when an incubation temperature of 37° 
rather than 48° 0. was employed following heat treatment, 

When microscopic counts were made of cultures incubated at tempera^ 
tures near their maximum following heating, irregular results were often 
obtained because of the formation of extremely long entangled chains and 
because unusually high numbers of the cells were gram-negative, due pos- 
sibly to a change in staining properties after rapid groudli at the high tem- 
perature. 

Infliienc& of time and temperature of incud>ation on activity of L. 
helveticus and 8tr. thermopMlus at temperatures near 
their maxdnium following heat treatment 

PreAUOus experiments were concerned chiefly with the influence of incu- 
bation. temperature and although certain allowance bad been made for it, 
the fact soon became evident that greater emplj a sis :niu,st he placed on effect 
of time of incubation. The cultures of i. helveticus used for this experi- 
ment were being transferred daily, incubated for 14 hours at 37° or 40° 
and then placed at 10° for 10 hours until time for the next transfer. Those 
of Sir. thermophilus were being transferred daily, incubated for 12 hours 
at 37° and 40° and then placed at 10° for 12 hours until time for the next 
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transfer. .Results indicated that 40° cultures of L. helveticus and 37° cul- 
tures of Sir. tliermophilus were superior in each case. But as in earlier 
experiments, it was believed possible that an incubation time of 14 hours 
for L. helveticus and 12 hours iov Str. thermophikis was not the optimum. 
Aticordingljr, fresh transfers of these two organisms, carried in the manner 
described, were used to prepare inoculating cultures which were then incu- 
bated at 37° and 40° for periods varying from 6 to 16 hours. The inocu- 
lating cultures were inoculated at such intervals that they might all be 
removed and heat shocked simultaneously. Titrations and pH determina- 
tions made of inoculating cultures indicated their relative maturity. Table 


TABLE 3 

Influence of time and temperature of incuhation on activity of Lactohacillus helveticns 
at 44° C. following heat shoeicing at 60° 0. for thirty minutes 


Time and temperature 
of incubation of 
motlier culture 

Number of 
daily trans- 
fers of mother 
culture hy this 
method 

Time and tem- 
perature of 
incubation of 
inoculating 
culture 

Titratahle acid 
of inoculating 
culture 

Drop in pH 
during first 
eight hours 
following heat 
shocking 





Per cent 


14 hrs. 37° 

10 hrs. 10° ... 

30 

7 hrs. 37° 

0.49 

.00 



30 

12 hrs. 37° 

0.96 

.29 



30 

16 hrs, 37° 

1.14 

.26 

14 hrs. 40° 

10 hrs. 10° .. 

30 

7 hrs. 40° 

0.64 

.01 



30 

12 hrs. 40° 

1.10 

.36 



30 

16 hrs. 40° 

1.26 

.23 

14 hrs. 37° 

10 hrs. 10° ... 

65 

8 hrs. 37° 

0.41 

.03 



65 

12 hrs. 37° 

0.86 

.42 



65 

16 hr.s. 37° 

1.11 

.46 

14 hrs. 40° 

10 hrs. 10° ... 

65 

8 hrs. 40° 

0.56 

.05 



65 

12 hrs. 40° 

1.04 

.51 



65 

16 hrs. 40° 

1.25 

.39 


3 demonstrates that under the conditions employed in this experiment, the 
time of incubation definitely influeneed the ability of L. helveticus to de- 
velop after heat shocking. Twelve and 16 hour cultures of L, helveticus 
were far more active following heat treatment than were the seven and 
eight hour cultures. As shown in Table 4, there was little measurable 
difference in heat resistance of cultures of Str. thermophihis, grown for 
periods of 6, 12, and 16 hours, respectively. In another trial there was 
little difference between 8 and 16 hour, 37° cultures of Str. thermophilus, 
and no significant difference between 8 and 16 hour, 40° cultures. 

DISCUSSION • 

T when L. helveticiis was carried at tempera- 

tures of 30°, 35°, 37°, 40°, and 42° C. for the incubation periods commonly 
employed in actual practice for starter cultures of this organism and other 
related lactobaeilli, the heat resistance of cultures incubated at tempera- 
tures of 37° and 40° was greater than that of cultures incubated above or 




TABLE 4 

Influence of time and temperature of incuhation on activity of Streptococcus 
thermo phil'US at 44° C. following heat shocking at 
60° C. for thirty minutes 


below these temperatiires. When cultures were carried at 37° and 40° and 
transferred every 12 hours, it was found that the first transfer of the 37° 
cultures was fully as resistant as and sometimes more resistant to heat than 
the first transfer of the 40° culture. Titrations of the inoculating cultures 
showed that the 40° culture was more mature than the 37° culture. As the 
consecutive 12 hour transfers at the two respective temperatures Tvere con- 
tinued, the 40° culture gradually became the more resistant. These results 
indicated, then, that the higher temperature of incubation was responsible 
for the increased heat resistance. The 40° was more mature at the 
of every transfer than the 37° culture and any advantage in heat resistance 
due to greater maturity may have accumulated over a number of successive 
transfers. On the other hand, the 40° culture was more mature at the first 
transfer yet less heat resistant than the 37° culture. This fact would 
gest that maturity of the cultures was not a major factor in the development 
of differences in heat resistance between 37° and 40° cultures after repeated 
transfer. The results strongly indicate, then, that the higher incubation 
temperature was primarily responsible for greater heat resistance. Differ 
enees in numbers of organisms in the respective cultures before heating 
were not great enough to cause significant differences in the numbers sur- 
viving heat treatment. 

Because the greater heat resistance of the 40° culture was not lost by 
one transfer at 37°, it would appear that the increased heat resistance of 
the 40° cells may have been permanent enough to survive several geiiera- 
tions of growth at the lower temperature. 

Incubation of heat shocked cultures at temxjeratures near their maxi- 
mum 
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Time and temperature 
of incubation of 
mother culture 

Number of 
daily trans- 
fers of mother 
culture by 
this method 

Time and 
temperature of 
incubation of 
inoculating 
culture 

Titratable acid 
of inoculating 
culture 

Prop in pH 
during first 
eight hours 
following heat 
shocking 




Fer cent 


12 hrs. 37° 12 hrs. 10° 

29 

8 hrs. 37° 

0.58 

1.03 


29 

12 hrs. 37° 

0.68 

1,02 


29 

16 hrs. 37° 

0.77 

1.02 

12 hrs. 40° 12 hrs. 10° 

29 

8 hrs. 40° 

0.62 

1.03 


29 

12 hrs. 40° 

0.72 

.76 


29 

16 lirs, 40° 

0.77 

.92 

12 hrs. 37° 12 hrs. 10° 

53 

6 hrs. 37° 

0.50 

1.06 


53 

12 hrs. 37° 

0.71 

1.05 


53 

16 hrs. 37° 

0.78 

1.11 

12 hrs. 40° 12 hr.s. 10° 

53 

6 hrs. 40° 

0.52 

1.06 


53 

12 hrs. 40° 

0.73 

1.08 


53 

16 hrs. 40° 

0.79 

1.05 
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GUs. Eesiilts to appear in a later paper indicate that the number of active 
cells present in a culture largely govern its ability to develop at 44° G. 

Streptococcus therm, opMluSf when carried at different temperatures by 
the same methods employed for Z. helveticus demonstrated an entirely dif- 
ferent behavior. Growth at 30°, 35° and 37° G. yielded cultures which 
were more active following heat treatment than were those grown at 40° 
and 42° C. When cultures of this organism were grown at 37° and 40° 
and were transferred every 12 hours, the 37° culture was more resistant 
than the 40°, both after one and after numerous transfers. These heat 
resistant studies were made on cultures which were about at the stage of 
maximum heat resistance. Titratable acidities of inoculating cultures indi- 
cated that possibly the greater amount of acid produced by the 40° as 
compared with the 37° culture had an injurious effect on the cells and 
therefore lowered their heat resistance. However, when cultures were 
incubated at 37° and 40° for periods varying from six to 16 hours, no great 
difference in heat resistance was obtained. This fact would minimize the 
influence of the greater amount of acid produced in a 12 hour incubation 
pei'iod at the higher temperatures on the heat resistance of Sir. fjier- 
The results,; as a whole, demonstrate that growth of Wi!r. 
ihemm,ophilus at lower temperatures results in greater activity and heat 
resisfauce than growth at the higher temperatures used in these studies. 
Stit iherpiaphilus has a higher maximum temperatTlre and was apparently 
influericed less by tfle incubation time and type of milk in which it was 
grown than Jl. This explains why it is easier to obtain active 

starter cultures of Str, thermophilm than of L. helveticus. The importance 
of the culture medium in developing active starter cultures will be discussed 

ina''iolloWing'paper. ' .'I V; y'':y 

The results obtained by incubation of cultures of £. hetveiiciis and of 
:Btr. tliermophihis at temperatures near their maximum following heat 
shocking explain why certain Swiss cheese starter cultures which show no 
outward differences in activity still vary so widely in their ability to develop 
at the high temperatures prevailing in Swiss cheese on the press. The high 
temperature effects a rather delicate balance in that it determines largely 
whether or not the starter organisms will develop at an early hour. If the 
culture is weak, it may not develop until the temperature falls to a favor- 
able level. The eomsequent slow acid development in the curd on the press 
may result in serious defects in the cheese. 

SUMMARY 

1, When L. helveticus was carried for numerous transfers at different 
temperatures by methods similar to those commonly employed in handling 
starter cultures of this organism, those cultures carried at 37° and 40° 
were more active following heat treatment than were cultures carried at 
30°, 35° and 42° 0. 
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2. The 37° cultures of L. helveticus were more heat resistant than the 
40° C. cultures after the first 12 hour transfer at the respective tempera- 
tures, but after numerous, successive 12 hour transfers at the respective 
temperatures, the 40° was more resistant than the 37° culture. This 
increased resistance of the 40° culture was not lost by one transfer at a 
lower temperature. 

3. Cultures of Str. iJierniopliUus carried for numerous successive trans- 
fers at different temperatures by the same methods used for L. helveticvs 
showed greater heat resistance when grown at 30°, 35° and 37° than at 
40° or 42° C. The 37° cultures were more active than were the 40° C. 
cultures of Sir. tJiermopMlus after both one and numerous successive 12 
hour transfers at the respective temj)eratiires. 

4. Heat treatment in the usual manner, followed by incubation of the 
respective cultures at temperatures near their maximum and comparison 
of their subsequent rates of growth and acid production, emphasized the 
differences in activit^^ following heat shocking of cultures of L. helveticus 
and, Sir. thermopMlus. 

5. Cultures of L. helveticus incubated at 37° and 40° C. for 12 to 16 
hours were far more heat resistant than cultures incubated at 37° and 
40° C. for seven and eight hours. 

6. There was no marked difference in activity following heat treatment 
of cultures of 8tr. thermopMlus incubated at 37° C. for periods varying 
from six to 16 hours, the range of incubation periods usually employed in 
growing starter cultures of this organism. 
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Minn. 

Nelson, H. Godfrey, 401 City Hall, Minneapolis, Minn. 

Olson, Joe C., Dairy Division, Univ. Farm, St. Paul, Alinn. 

Palmer, LeEoy S., University Farm, St. Paul, Alinn. 

Pesehken, Herman P., 2108 Penn. Ave., So., Minneapolis, Minn. 

Petersen, W. E., University Farm, Dairy Dept., St. Paul, Minn. 

Roberts, W. M., 2089 Garter Avenue, St. Paul, Minn. 

Searles, H. R., Agr. Ext. Div., Univ. of Minn Univ. Farm. St. Paul, Minn. 
Thompson, Donald I., 5012 Xerxes Ave. S., Minneapolis, Minn. 

Vaeha, G. A,, Room 527, St. Office Bldg., St. Paul, Minn. 

Washburn, R. M., 2164 Knapp Street, St. Paul, Minn. 

Zakai’iasen, Ben M., Dept, of Agric. Dairy & Food, 552 St. Office Bldg., St. Paul, 
Minn. 

Siiiscriters: 

Ahl, Martin, Bridgeman-Russell Co., Duluth, Minn. 

Archer-Daniels-Midland Co., Att. : J. W. Hayward, Dir. Nutritional Res., P 0 Box 
839, Alinneapolis, Minn. 

Collis, Harold W., 1426 Lafond Street, St. Paul 
James Jerome Hill Reference Library, St. Paul 
Library, Univ. Farm, St. Paul 

Pacini, A. E., Areher-DanieLs-Midland Co., 600 Roanoke Bldg., Minneapolis 
Pflueger, Harvey, Ortonville lee Or, & Butter, Ortonville 
Twin City Milli Producers Assn., Raymond & Hniv. Aves., St. Paul 
Associate Suhscrihers: 

Cammaek, W. R., Kemps lee Cream Co., 7 Eoyalston, Minneapolis 
Hayes, J. J., Jersey lee Cr. Company, Minneapolis 
Johnson, M. R., Box 147, Willmar 

M^arigold Dairies, Inc., Attn.: E. J. Koeneman, Rochester 
National Dairy Oonneil, 2642 Univ. Ave., St. Paul 
Nelson lee Cream Co., Fairmont , 

Sehwen ’s Ice Cream & Candy Co., Blue Earth 

Seltzer, J. L., Crest lee Cream Company, 1929 S. Fifth Street, Minneapolis 
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Mississippi 

Mcnthcrx: 

Gowsert, W. C.j State College . . • of nnii ^t-itp Oollese 

T-lerzpr, F. PL, Dept. Dairying, Mississippi St. Coll., State Go g 

I-Tia-mns, L, A., Starlcville ' „ 

Aloore, J. S., Dairy Dept., Miss. St. College, State College 

Sul)i<crihc7's : 




fi+oto nnllfifre. State College 




Missouri 


Memhers: 

Arbuckle, W. S., 1501 Eosemary, Columbia _ 

Brody, S.amuel, Dairy Bldg., Univ. of Missouri, Columbia 
Crosby, J. B., Jr., Waters Hall, Univ. of Mo., Columbia 
Davis, Glenn G., Eoute 9, Box 581, Lemay 
Gifford, Warren, Dairy Dept., Univ. of Missouri, Columbm ^ 

Graham, Dr. W. E., American Butter Company, Kansas City 
Holnemlnn, Burdet, 5147 Euclid Ave., Kansas City 

Henry, Vance, Marshfield . . « , i •„ 

Hemam, Harry A., Dept, of Dairy Hash., Col!, of Agnc., 

Korler, Danlol .S., Aines Farm Dairy Co., 31st k CTilltam Eii., Ivins.i3 Citj 
Latzer, Eobcrt L., 1401 Arcade Bldg., St. Louis 

Lide, Jr., B. AL, 2008 Pine Street, St. Louis 
McIntyre, C. W., Hatch Farm, Oalnvood 

Murphy, 0. C., 2300 McCoy Street, Kansas City 

Newton, E.E., P.O.Box 34, Kansas' City _ 

Plattenburg, H. H., Home Dairy, 3105 Gillham Eoad, Kansas City 
Powell, E. B., Ealston Purina Co., Exp. Farm, St. Louis 
Quigley, J. V., 5633 Troost Ave., Kansas City 
Eagsclale, A. 0., Univ. of Mo., Columbia 

Ealston, Noel, Dairy Dept., Univ. of Mo., Columbia ^ 

Began, M. J., Dairy Dept., Con. of Agrie., Columbia 
Eeid, Wm. II. E., Univ. of AIo., Columbia 
Sivesind, Milton C., Alt. Vernon 

Summers, Meade, Purina ACills, St. Louis 

Turner, Charles W., Dept, of Dairy Husbandry, Univ. of AIo., Columbia 
W’-ashburn, Lloyd B., Dairy Dept., Univ. of AIo., Columbia 
Subscribers: 

De-Kaef Corp., 208 Alameda Eoad, Kansas City 

Fell, Kenneth, Atedieal Alilk Comm., 6247 Brookside Blvd., Kansas City 

Kansas" City Dairy Council, 419 Eailway Bxch. Bldg., Kansas City 

Aleriden Creamery Company, Kansas City 
St. Louis Dairy Co., St, Louis 

St. Louis District Dairy Council, 4030 Chouteau Ave., St. Louis 
St. Louis Public Library, Olive 13th «& 14th Sts., St. Louis 
Univ. of Alissouri, Agricultural Library, Columbia 
Associate Subscribers: 

DeLuxe lee Cream Company, 4218 Laclede Ave., St. Louis 

Ferraez, N,, Jr., c/o St. I^ouis Dairy Co. Lab,, 2001 Chestnut St., St. Louis 

Franklin Ice Cream Corp., Kansas City 

Knaekstedt Farm Dairy Company, 7410 Eugene Ave., St. Louis 
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Newton, E. E., PO Box 34, Kansas City 

Wasser, J. J., e/o Pevely Dairy Company, 1001 S. Grand Blvd., St. Louis 

Montana 

Members: 

Hedrick, Theodore, Dairy Dept., Montana St. College, Bozeman 
Hixson, E. P., 523 South Seventh, Bozeman 

Nelson, J. A., Dept, of Dairy Industry, Mont. St. College, Bozeman 
Tretsven, J . O., Dairy Specialist, Mont. St. College, Bozeman 
Svhseribers: 

Dissly, P. L., Pergus County Cry., Lewistown 
Montana State College Library, Bozeman 
Associate Subscri'bers ; 

Butler, St. Vet. Surgeon, Livestock Sanitary Board, Helena 

Nebraska 

Members: 

Crowe, L. K., Dairy Dept., IJniv. of Nebr., Lincoln 

Davis, H. P., Dairy Dept., Coll, of Agrie., Lincoln 

DoAvns, P. A,, Dept, of Dairy Husb., Univ. of Nebr., Lincoln 

Plack, M. L., Univ. of Nebr., Dairy Dept., Lincoln 

Haeeker, A. L., Dept, of Agrie. & Inspection, State House, Lincoln 

Hathaway, I. L., Dept, of xAgric,, Univ. of Nebr., Lincoln 

IIoAve, D. K., c/o Pairmont Cry. Co., Omaha 

Kiely, V. E., Eoberts Dairy, Omaha 

Morgan, E. P., Univ. of Nebr., Dept, of Dairy Husb., Lincoln 
Eeichart, E. L., Dept, of Dairy Husb,, Univ. of Nebr., Lincoln 
Stephens, Dan V., Premont 

Stewart, G. P., e/o Omaha Cold Storage Company, Omaha 
Templeton, Hugh L., Eobert’s Dairy Com., 2901 Cuming Street, Omaha 
SubscrWers : 

Library, Coll, of Agrie., Lincoln 

Univ. of Nebraska, Dairy Husbandry Dept., Lincoln 

Nevada 

Mem'bers: 

Gibson, Ployd H., 331 N. 9th Street, Las Vegas 
Headley, P. B., Dept, of Parm Div., Univ. of Nevada, Eeno 

New Hampshire 

Members: 

Cmnniing, C. M., Advanced Eegister Div., The Amer. Guernsey Cattle Club, Peterborough 

Moore, H. C., Dairy Dept., Univ. of N. II., Durham 

IJiIorrow, K. S., Dairy Husb., Univ. of Now Hampshire, Durham 

Pike, Adna B., Dept, of Agrie., Concord 

Eitzman, E. G., Dept. Univ. of N. Hamp., Durham 

Shultz, Earl N., c/o Am. Guernsey Cattle Club, Peterborough 

Sikalia.s, John, Dovei’, E. E. 3. 

Voed, Theo. H., 20 Beech St., Woodsville 
Subscribers : 

Hamilton Smith Library, Univ. of N. II., Durham 
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Associate Stibscrihers: 

W. D. P. Hayden Dairy Company, 54 St. Thomas Street, Dover 

Hew Jersey 

Members: 

Anderson, J. A., Dept, of Bacteriology, Rutgers Univ., New Brunswick 

Atkinson, William A., E. Chestnut Ave., Vineland 

Bartlett, J. W., Dairy Dept., N. J. Agrie. Coll., New Brunswick 

Bender, Carl B,, Dept. Dairy Hush., N. J. Agrie. Exp, Bta., New Bnmswiek 

Snydei’, D. P., Erej’^er lee Cream Co., 444 Raymond Blvd., Newark 

Button, Prof. P. C., N. J. Agrie. Expt. Station, New Bnmswiek 

Garrett, 0, P., Rutgers IJniv., Nerv Brunswick 

Gauntt, E. A., N. J. Agrie. Coll., New Brimswiek 

Henderson, Baton M., Dairy Dept., Rutgers IJniv., New Brunswick 

Hurst, Victor, N. J. Ag. Ex. Station, Sussex 

Johnson, Lawrence A., Agr. Experimental Station, Sussex 

Levowitz, Dr. David, N. J. Dairy Labs., 226 Eastern Ave., Nerv Brunswick 

McCan, J. C., 212 Baldwin Street, New Bnurswick 

Metzger, H. J., N. J. Agrie. Exp. Station, New Brunswick 

Moran, James J., Kimble Glass Company, Vineland 

Parkhurst, R. T., Agr. Mass. State College, Amherst, Mass, 

Perry, E, J,, N. J. Agrie. College, New Brunswick 

Reece, Ralph P., Dept. Dairy Husb., N. J. Agrie. Exj)t. St., New Brunswick 

Russy, Renede, Castles Ice Cream Co., Garfleld 

Seymour- Jones, Dr. Prank L., 358 Knickerbocker Rd., Englewood 

Shrader, Dr. J. H., 339 Springdale Ave., East Orange 

Stabe, Stig, 200 Water St., Perth Amboy 

Taylor, George E., Dairy Dept., N, J. Coll. Agrie., New Brunswick 
Tucker, Hubert, North Jersey Exp. Sta., Sussex 
Voorhees, Louis A., P. O. Box 267, New Brunswick 
Watson, William Perry, 40 Hickory Drive, Maplewood 
Wilson, Logan T., Wallcer-Qordon Lab. Co. Inc., Plainsboro 
Subscribers: 

The Best Poods, Inc., Attn.: Dr, H. W. Vahlteich, Ave, A & W & 4th St., Bayonne 
Bremer, Valentine, 212 Jackson Ave., Jersey City 
0. Decker ’s Dairy, 239 Monmouth Street, Hightstown 
Eutlienies Products Corj}., Monroe & Lincoln Streets, Boonton 
Janssen Dairy Co., Att.: P. W. Janssen, 105-113 Grand Street, liobokon 
Kraft-Phenix Cheese Corp., Att.: Jimmie Eurroivs, Jersey City 
Library, N. J. Agrie. Expt. Sta., New Brunswick 
Middletown Milk & Cream Co., Inc,, 1060 Broad Street, Newark 
Tompkins, L. J., D V M, Paekanack Lake 
Wallace & Tiernon Go. Inc., 11 Mill St., Belleville 
Associate Subscribers: 

Newark Milk & Cream Go., 26 Bridge Street, Newark 
The Panins Dairy, 191 New Street, New Brunswick 
Smith, Stanley M., 230-42 N, Broad Street, Trenton 
Wilson Dairy Co., New York & Adriatic Aves., Atlantic City 

New Mexico 

Members: 

Addington, Lawrence H., New Mexico A. & M. College, State College 
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Anderson, E. E., Ext. Service, New Mex. A. & M. Coll., State College 
Cunningham, D. 0., Dairy Dept., College of Agrie., State College 
Subscribers : 

Gen. Lib., N. M. Coll, of A. & M. Arts, State. College 

New ToRii 

Members: 

Ahrens, Alfred H., 2750 Creaton Ave., Bronx, New York 
Altemus, Janies C., 524 Waverly Ave., Brooklyn 
Ayres, W. E., Dairy Industry, Cornell Univ., Itliaea 
Bartseh, Walter C., 205 East 24th Street, New York 

Bayei'j A. H., Dir. of Ees. & Production, General lee Cream. Corp., 710 Eastern Ave., 
Schenectady 

Bender, Dr. Eajnnond, Box 212, Bainbridge, New York 
Bradt, C. G., An. Husb. Dept., Cornell Univ., Ithaca 
Breed, Eobert S., Agric. Exper. Station, Geneva 
Brownell, S. J., Dept, of An. Husb., Cornell Univ., Ithaca. 

Brueckner, Herman J., Dept. Dairy Industry, Cornell Univ., Ithaca 
Burke, James D., Eoute 4, Ithaca 
Burrell, Loomis, Little Falls 

Copeland, Lynn, Am. Jersey Cattle Club, 324 W. 23rd St., New York 
Corbin, Dr. G. I., 524 W. 57th Street, New York 
Crandall, W. T., N. Y. St. Coll. Agric., Cornell Univ., Ithaca 
Dahlberg, A. 0,, Agric, Exp, Station, Geneva 
Detwiler, B. H., Ozone Park 

Eastwood, I-I. S., De Laval Separator Co., 165 Broadway, New York 
Embree, J. Newlin, 110 Hudson Street, New York 

Everotte, Eobert, Dairy & Ice Cream Meh. & Supplies, 232 Madison Ave., New York 

Flanigan, George E., Box 168, Bainbridge 

Fleming, E, S., The Borden Co., Syracuse 

Freidel, Edw. H., 104 Ambergate Eoad, Dewitt 

Freidman, Aaron, 130 W. 42nd St., New York 

Gavin, Joseph S., Gavin Dairy Lab., 200 Stoekbridge Ave., Bnlxalo 

Georgidse, Amberkey, Webster Cro.ssing 

Gustafson, A. C., 550 Ft. Washington Ave., New York 

Guthrie, E. S., Dept, of Dairy Industry, Cornell Univ., Ithaca 

Hamlin, Frank H., Shortsville 

Hanford, Zaida M., The Borden Ees. Lab., Box 535, Bainbridge 
Hening, J. C., N. Y. Expt. Station, Geneva 
Herrington, B. L., Dept. Dairy Inds., Cornell Univ., Ithaca 
Herrington, E. W., Woodlrall 

Hertwig, Eaymond, The Borden Co., 350 Madison Ave., New York 
Hileman, J. L., Dairymen’s League, 810 Burnet Ave., Syracuse 
Holeski, Fra, nk, 568 Audubon Ave., Apt. 170, New York 
Holland, Eobert F., Dairy Bldg., Cornell Univ., Ithaca 
Howe, W. P., General Ice Cream, Schenectady 
Jansen, Dr. J. F., 1 Union Street, Oneonta 
Jensen, Otto G., Box 634, Bainbridge 
Johnson, L. G., Moravia 

Judkins, H. F., NatT Dairy Products Corp., 120 Broadway, Nexv York 
Kleerup, Alex, 31 Nassau St., New York 


83G 



CIRCULATION OP JOURNAL OP DAIRY SCIENCE 


Knajsi, George, Dairy Indus. Bldg., Cornell Ilniv., Itliaea 

Kolar, Eajnnoiid, 9 liallsboro Street, Gouverneur 

Kolb, Ludwig, e/o Daily Sealed Inc., 102-4.5 94tb Are., Ozone Park 

Krukovsky, V. N., Dept, of Dairy Industry, Cornell ITniv., Ithaca 

Kumpf, G. P., General Ice Cream Oorp., Hoefler Div., Buffalo 

Lamb, Leland W., Dept. An. Husb., Cornell Xlniv., Ithaca 

Lazarus, N. E., 176 Franklin Street, Buffalo 

Lee, D. H., 1146 Nay Street, Roeliester 



Lohmkiihl, Henry, 73 Howell St., Rochester 

Lepard, Olin L,, An. Husb. Dept., Cornell IJniv., Ithaca 

Lichtenberger, B., 71 Onderdonk Ave., M'anhasset, L. I. 

List, W. H., Assn, of Ice Cream Mfrs., Hotel Pennsylvania, 7th Ave., & 34th St., 
New York 

Lundstedt, Erik, 54 South Street, Goshen 

M.'ireiissen, W. H., Borden’s Farm Prod. Go. Inc., 110 Hud.son St., New York 

ktarquardt, J. C., N. Y. Agrie. Bxpt. Station, Div. of Dairying', Geneva 

Maynard, L. A., Dept, of An. Husb., Coll. Agrie., Ithaca 

McChesney, E. R., Fairmont Creamery Co., Buffalo 

McKinney, Wm. B., 44 Lester Place, New Eoehelle 

Mikkelsen, Elmer, Pleasantville 

Morley, Lewis W., Sec., The Amer, Jei’Ksey Cattle Club, 334 W. 23rd St., New York 

Morrison, P. B., Dept. An. Husb., Cornell Univ., Ithaca 

Myers, Prof. E. M., N. Y. School of Agrie., Alfred, New York 

Nair, J, H., Borden Ees. Lab., Syracuse 

Newlandei’j J, A*, 2l0 Stewart Aye., Ithaca 

Newman, P. E., Beacon Milling Company, Cayuga 

Noll, C. I,, 16 Kirby Street, Bainbridge 

Norris, Prof. L. C., Dept, of Poultry Husb., Corneir Univ., Ithaca 
Nbrth^ Charles B., 23 East 26th Street, New York V 
Paley, Charles, c/o Certified Labs, Inc., 19 Hudson St., Neve Y"ork 
Payne, I. G.> Box 1259, Albany 

Pineus,, Sol, c/o Dept. Health, 125, Worth Street, New' York 

Powers, A. J,, Borden’s Farm Products Co. Inc., Lab. Dept., 90 Third Ave., Brooklyn 
Quencer, Arthur B., 542 E. 19th Street, New York 
Regan, j. J.,:. 11 West 42nd Street, New York 

Eobertaon, A. H,, Dir. of St. Food Lab., New York St. Dept, of Agrie. & Mkts., State 
Office Building, Albany 

Ross, Harry Albert, Bur. of Economies, The Borden Company, 350 Madison Ave, 
New .York, 

Ross, IT, E., Cornell Univ., Ithaca 

Salisbury, Glenn W., Dept, of An. Hush., Coll. Agrie., Ithaca 

Savage, E. S., An. Hush. Dept., N. Y. Coll, of Agrie., Ithaca 

Scales, Freeman M., 179 Central Parkway, Mt. Yernon 

Schaefer, O. G,, Room 2304, 420 Lexington Ave., New York 

Sharp, Paul F., Prof, of Dairy Chemistry, Cornell Univ., Ithaca 

Sherman, J. kl., Dairy Industry Bldg., Ithaca 

Stark, G. N., GorJiell Univ., Dairy Bldg., Ithaca 

Steele, Finley M., 409 College Avenue, Ithaca 

Supplee, Dr. G-. C., Research Lab., Dry Milk Company, Bainbridge 

Swanner, R. O., Bur, of Milk Sanitation, State Dept, of Health, Albany 

Swift, G. D., General Ice Cream Gorp., Rochester, New York 
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Talbott, A. M., Commercial Molasses Corp., 230 Park Ave., New York 
Taub, Joel, 40 E. 17th Street, Brooklyn, New York 
Taylor, Joe S., 122 Delaware Ave., Itliaea 
Thompson, E. 0., 1792 East 22nd Street, Brooklyn 

Thompson, E, C., e/o Borden’s Milk Products Co., 15 Renwick St., New York 
Tjarks, Edward A., 26 N. Bayless Ave., Port Washington, L. I., N. Y. 

Tobey, Dr. James A., 9 Boekefeller Plaza, New Yoi'k 
Tully, W. C., 610 Chamber of Commerce, BiiiSalo 
Vorperian, John H., 300 West 23rd Street, New A'ork 
Weinberger, Robert I., 621 West 172nd Street, New York 
Wentworth, W. A., c/o Borden Go., 350 Madison Ave., New York 
West, George A., Rochester Health Bureau, 82 Chestnut St., Rochester 
Yale, M. W., N. Y. Agrie. Expt. Station, Geneva 
Suhseribers : 

Agricultural Advt. & Research Service Inc., Trust Co. Bldg., Ithaca 

The Agricultural Index, 95S--964 University Ave., New York 

Alexander, Wade F., Bur. of Milk Sanitation, St. Dept, of Health, Albany 

Breakstone Eros. Inc., 195 Franklin St., New York 

Browning, R. A., e/o The Park & Pollard Co., 356 Hertel Ave., Buffalo 

Bur. of Food & Drugs, 125 Worth St., Manhattan, New York 

Burrell, D. H., 345 West Jefferson Street, Syracuse 

Cailler, Peter, Kohler Swiss Chocolate Co., Inc., Pulton 

Chapman, Dr. O. D., 766 Irving Ave., Syracuse 

Cherry-Eurrell Corp., 345-347 W. Jefferson St., Syracuse 

Columbia IJniv. Lib., New York 

Evert, M. B., Sheffield Farms Co., Inc., 1380 Pulton St., Brooklyn 

Ewing, Gifford C., Turkey Hollow Farm, Amenia 

Fish, M. H., Kraft-Phenix Cheese Corp., South Edmeston 

Pleiseliinau Laboratories, 810 Grand Concourse, New York _ . 

Flower Vet. Lib., Cornell Univ., Ithaca 

Food Industries Editorial, McGraw-Hill Pxib. Co., 330 West 42nd St., New York 

General Milk Co., Ine., 19 Rector St., New York 

General Molasses Corp., 91 Wall St., New York 

Hart, Ml’. E. E., 207 E. Noyes Blvd., Sherrill 

Herrick, L. E., e/o Cloverdale Farms Co., Binghamton 

The Ice Cream Trade Journal, 305 E. 45th St., New York 

Leach, Kenneth, 366 Hickok Ave., Syracuse 

The Librarian, Taylor Instrument Co., 95 Ames St., at West Ave., Rochester 
Library of the Medical Soedety of the County of Kings, 1313 Bedford Ave., Brooklyn 
Library, N. Y. Academy of Medicine, 2 East 103rd St., New York 
Library, N. Y. Agrie, Exp. Station, Geneva 
Library, N. Y. State Coll, of Agrie., Ithaca 

Lockivood, George, Wheats Div., General lee Cream Corp., Buffalo 
Maione, A. S., GeneraT Ice Cream Corp., Syracuse 
Maritime Milling Co., Ine,, 1009 Chamber of Commerce Bldg., Buffalo 
Moffett, P. W., 399 Wellington Ave., Rochester 

Municipal Ref. Branch, N. Y. Pub. Lib., 2230 Municipal Bldg., New York 

Musher Foundation, Inc., 250 West 57th Street, New York 

Nestle ’s Milk Products, Ine,, Mfg. Dept., 155 East 44th Street, Now York 

New York State Library, Albany 

New York State School of Agrie., Canton 



Members; 

Ai'qj, J. a., State College Station, Ealeigh 

Booker, Warren H., Director Division of Engineering, St. Board of Health, Raleigh 
Clevenger, W. L., State College, Ealeigh 
Colvard, Dean W., Mountain Exp. Station, Swannanoa 
Grinnells, C. D., State College Station, Ealeigh 
Kennedy, W. L., A. & T. C. College, Greenshoro 
Euffner, E. H., Dept. An. Hush., State College Station, Ealeigh 
/Subscribers: 


Members 


Subscribers 


North Carolina 


North Dakota 


New York World’s Eair, Ad. Bldg., Lib. Ees. Dept., 114th & Roosevelt Aves., Flushing 
Pfizer, Chas. & Go., Inc., 81 Maiden Lane, New York 
Pioneer lee Cream Brands, Inc., Gouverneur 

Reid’s Union Dairy, Inc., Mr. R. U, Wood, 110 Hudson St., New Yoi’k 
Rif or d, L. S., The Beacon Milling Co., Inc., Cayuga 
Rockefeller Inst, for Med. Res., 66th St. & Yoi’k Aves., New York 
Squibb, E. R. & Sons, Library, 25 Columbia Heights, Brooklyn 
Standard Brands Library, 595 Madison Ave,, New York 
Tioga Mills, Ine., Waver ly 

Voorliees, Schuyler G., 51 Prospect St., Amsterdam 
Walsh, Thomas F., Castleton-on~Hudson 
Y^right, Harold S., Pawling 
Assneiate Subscribers : 

The Casein Co. of Amer., Ine., Att. : Dr. II. V. Dunham, Bainbridge 
Hutt, Henry W., ILitt’s Dairy, 751 Tonawanda Street, Buffalo 

Hydrox Ice Cream Co., Inc., Attn.: R. O. Tardiff, 47th Ave. and Van Dam St., Long 
Island City 

Tlie Impruve-Mix Co., 4369 Broadway, New York- 
New York Good Humor, Ine., 46-81 Metropolitan Ave,, Brooklyn 
Rich, Paul, Rich lee Cream Co., Buffalo 
Rich, J. 11,, 1328 Seneca Street, Buffalo 
Speaks, Charles, Milk Inst,, Clirysler Bldg., New York 
Wooster, E. D., Pres., Hosier Trojan Div. Borden Co., 276 5th Ave., Troy 


Eagle Roller Mills, Shelby 

D. H. Hill Librax-y, North Carolina State College, Raleigh 
Librai-y, The Agrie. & Tech. Coll, of N. C., Greensboro 
Southern Dairies Inc., Winston-Salem 
Tufts, Leonard, Pinehurst 

Wells, C. B., Jr., Southern Dairies Inc., P. O. Box 1050, Asheville 
Associate Subscribers: 

Southern Dairies, Ine., Box 1108, Gx-eensboro 


Dice, J. E., Dairy Husbandry Dept., N. D. Agric. Coll., Fargo 
Jensen, Chris., Dept, of Dairy Husb., St. College Station, Fxii-go 
Murray, D. L., Dairy Dept., North Dak. Agrie. College, Fargo 
Y’att, A. L., Northern Great Plains Dairy Station, Mxmdaxi 


Ladd, C, S., N, D, Regulatory Dept,, Bismarck 
Library, State College Station, Fargo 
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I Associate Suhsorihers: 

j Eussell, W. E., Mandaii Creamerj & Produce Co., Maiidan 

Ohio 

Memlers: 

, Alexander, 0. B., The Akron Pure Milk Co., 273 Bowery St., Akron 

; Almy, E. P., 2632 Tremont Eoad, Columbus 

Alspach, Chester B., Canal Winchester 
Armstrong, T, V., 72 Woodruff Ave., Columbus 
Axtell, W. D., Jr., e/o Axtell Dairy, Mansfield 

Eachtel, E. T., c/o Noaker lee Cream Co., 1112 E, Tuscarawas St., Canton 
I Bachtell, M. A., Ohio Exp. Station, Wooster 

i Baisler, Walter, E. P. D, #4, Youngstown 

I Baker, Neil E., 239 West Spring Street, Columbus 

I Barrett, G. E., Dept. An. Husb., Ohio State IJniv., Columbus 

I Barrett, Herbert J., 799 West Pifth St., Marysville 

I Bennett, G. L., c/o Matthews-Preehtling Dairy Co., 2363 St. Jame.s Ave., Cincinnati 

Bishop, Dale G., 128 Grosvenor Ave., Dayton 
' Blackman, Chas. L., Ohio State Dniv., Columbus 

' Boyer, W. C., 300 Orange Street, Ashland 

Bragg, J. D., Dept, of Agric,, State Office Building, Columbus 
Brandt, Graydon W., Dept. An. Husb., Ohio State Univ., Columbus 
i Bright, P. Eeber, E. P. D. ^1, Lancaster 

I Buchanan, T. B., 1086 N. 4th St., Columbus 

; Bnrgwald, L. H., Dept, of Dairy Tech., Ohio State IJniv., Columbus 

Campbell, -P. M., e/o The Andalusia Dairy Co., Salem 
Garvei'j E. J., Moores & Boss Milk Co., Columbus 
j Charles, Donald A., 3055 Bast 63rd St., Cleveland 

t Claxton, A. J., White Mountain Creamery Co., Lima 

I Clouse, S. H., 125 N. Fountain Ave., Springfield 

f Cobb, Stanley, Petersburg 

i Collins, Harold L., 30 E. Prambes, Columbus 

Corn, Orville, 1518 Adams Street, Goshoetoii 
Craig, John G., 3502 Hiawatha Ave., Ashtabula 
Creamer, Dwight, 491 Avalon Ave., Akron 
Dafier, Eussell K., Pannersville 
Davidson, James L., Eoute 1, Vandalia 
Davis, D. A., 1028 Madison Ave., Columbus 
j Denlinger, H. E., Asst. Agric, Agent, Greenville 

Dew, George, E. P. D. #3, Barnesville 

Dissly, Howard G., Dept. Dairy Tech., Ohio St. Univ., Columbus 
Dorcas, M. H., 159 Standford Drive, Berea 

Dreyer, Virgil O., Pinch Jersey Farms, Eoute 1, Box 160, Dayton 
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A. “The bacteriology of clotted cream”- — E. L. Crossley. 

The two main factors controlling bacteria in clotted cream arc bacterial 
mnltiplieation. during cooling and the handling operations during skiiuniing, 
weighing and jiacking. Cooling should be as rapid as possible. The 
at this stage consists of spore forming bacilli, which may produce bitt.er- 
ness, but whieli are usually overgrown by acid forming organisms which 
enter later and finally predominate. Cleanliness and sterility of pla,nt are 
essential to the production of a good cream. 

B. “The bacteriology of spray ‘dried milk powder”^ — B. L. Crossley. 

Powder from good quality milk contains far fewer bacteria than that 
from poor quality milk although similar tjnpes are found. The number 
varies from tbousands up to several millions per g., theriiioduric cocci form- 
ing the bulk of the flora. B. suMilis type aerobic spore-formers are alwuiys 
present. Yeasts, moulds, anaerobes {Cl. tvelchii) and heat-resi,stiug: eoli are 
sometimes present. Acid-forming types nearly always predominate. The 
death rate appears to depend on the types of organisms present. 

C. “The enumeration of bacteria in cheese” — ^J. Harrison. 

It was found that emulsions of ripe Cheddar cheese prepared with hand 
emulsifiers gave plate eomits nearly ten times as high as emulsions prepared 
by grinding with sand in a mortar. "When young cheese were used, coiiiits 
about 2 or 3 times as high were obtaiiied. Different emulsifiers gave similar 
counts. It is essential to take several plugs if an accurate idea of the bac- 
terial count of a cheese is to be obtained. A device for random selection of 
colonies from a plate is described, 

D. “A note on the estimation of volatile acids of cheese”— E. R. Hiscox 

AND J. Harrison. 

Lactic acid and CO 2 are responsible for errors in the estimation of vola- 
tile acids in cheese. If the fat and the ether extract are used the lactic 
error is negligible. The CO 2 may be removed from the distillate by draw- 
ing COa-free air through it for 20 minutes. 
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^ nmltiplication during cooling and tlie liaiidling operations during skimming, 

I weighing and packing. Cooling should ho as rapid as possible. The flora 

I at this stage consists of sjioro forming bacilli, wliich may produce hitter- 
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I enter later and finally predominate. Cleanliness and sterility of plant are 

I essential to the production of a good cream. 

B. “The bacteriology of spray 'dried milk powder” — ^E. L. Grossley. 
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1 sometimes present. Acid-forming types nearly always predominate. The 

i death rate appears to depend on the types of organisms present. 
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\ C. “The enumeration of bacteria in cheese” — J. IIaeiuson. 
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j It was found that einulsioiis of ripe Cheddar cdieese prepared with hand 
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eomits. It is essential to take several plugs if an accurate idea of the bac- 
i terial count of a cheese is to be obtained. A device for random selection of 
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D. “A note on the estimation of volatile acids of cheese” — E. R. Hiscox 
i AND J. Harrison. 

Lactic acid and COo arc responsible for errors in the estimation of vola- 
tile acids in cheese. If the fat and the ether extract are used tlie lactic acid 
error is negligible. The CO 2 may be removed from the distillate by draw- 
ing COa-free air through it for 20 iiiiiiutes. 
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A. “The bacteriology of clotted cream” — E. L. Crossley. 

The two main factors controlling bacteria in clotted cream are bacterial 
imiltiplication during cooling and the handling operations during skimming, 
weighing and packing. Cooling should he as rapid as possible. The flora 
at this stage consists of spore forming bacilli, which may produce bitter- 
ness, but which are usually overgrown by acid forming organisms which 
enter later and finally predominate. Cleanliness and sterility of plant are 
essential to the production of a good cream. 


B. “The bacteriology of spray 'dried milk powder” — E. L. Crossley. 

Powder from good quality milk contains far fewer bacteria than that 
from poor quality milk although similar types are found. The number 
varies from thousands up to several millions per g., thermodnric cocci form- 
ing the bulk of the flora. B. suhtilis type aerobic spore-formers are always 
present. Yeasts, moulds, anaerobes (Cl. welchii) and heat-resisting eoli are 
sometimes present. Acid-forming types nearly always predominate. The 
death rate appears to depend on the types of organisms present. 


C. “The enumeration of bacteria in cheese” — J. Harrison. 

It was found that emulsions of ripe Cheddar cheese prepared with hand 
emulsifiers gave plate counts nearly ten times as high as emulsions prepared 
by grinding ■with sand in a mortar. "When young cheese were used, counts 
about 2 or 3 times as high were obtained. Different emulsifiers gave similar 
counts. It is essential to take several plugs if an accurate idea of the bac- 
terial count of a cheese is to he obtained. A device for random selection of 
colonies from a plate is described. 


'A note on the estimation of volatile acids of cheese”^ — ^E. E.. Hisoos 
AND J. Harrison. 

ictic acid and CO 2 are responsible for errors in the estimation of yola- 
iids in cheese. If the fat and the ether extract are used the lactic; acid 
is iieA-ligihle.. The CO 2 may be removed from the distillate by draw- 
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E, “The incidence of milk samples yielding; acid and gas in McConkey 
broth at 30° C.”— C. D. Oxley. 

A test of 205 samples of milk by the methylene blue test, the “presump- 
tive coli” test at 37 ° and at 30° C. showed that the last was responsible for 
more failures than the others. This test picks out more “poor” samples 
than ajiy other. 


F. “Statistical examinations of the results of a co-operative experiment 
on methylene blue reduction tests and bacterial plate counts” — 
H. Barkworth and A. T. R. Mattick. 

A comparison of the plate count and methylene blue reduction test 
sliowed that 87 per cent of samples failed or passed both tests. The corre- 
hition between plate count and reduction time was lower in wunter, although 
here a high correlation was found -with high plate count. Pour laboratories 
testing common samples agreed on plate counts and reduction times at 
37° C., but gave differences with the keeping quality test and the reduction 
test at 15.5° 0. 


G. “Some experiments on the value of the Methylene Blue Test and the 
Resazurin test for the grading of milk during winter”— S. B. 
Thomas.' ■■ ■■' 

A comparison of the old method of carrying out the methylene blue test 
with the Wilson modification showed that half hourly inyersion decreased 
the reduction time on the average by 5 hours. 

The mean reduction time for samples held in the refrigerator at 40° P. 
overnight was hours longer than for duplicates held overnight at 60° P. 

The variations in the reduction times of duplicate tubes observed bj^ one 
worker increased in number and magnitude as the reduction times increased. 
Quintuplicate tests by one worker, taking readings every live minutes, gave 
a mean coefficient of variation of rednetion times as low as 0.7 per cent, 
whereas the mean C.V, obtained h 3 ?- four workers using separate water baths 
was 6.5 per cent, and. for cluplicate tests at each of four laboratories 9.4 per 
cent. A comparison of ' the Resazurin test With the meth^dene blue test 
showed that the former is wortlu’ of further investigation. 


H. “The effect of storage time and temperature on the methylene blue 
reduction test for milk” — Braz and W. A. Hoy. 

The importance of time and temperature of storage is emphasized. In 
practice wide variations in temperature maj" occur. A series of tests 
showed that storage for 12 hours at 65° P. is equivalent to 18 hours at 
60° P. A temperature of 40-50° P. has a considerable retarding effect on 
the test, hut a storage temperature of 60° P. reveals a milk in its true 
character. 
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I. “A comparison between the methylene blue reduction test and the 

plate count with changing conditions o£ milk production and 
with changing conditions o£ storage of milk samples before 
testing”— A. A. Nichols AND 0. J. Jacksof. 

A study of the comparative sensitivity of the plate count and methylene 
blue reduction test to bad methods of production is described. The latter 
is more sensitive if the samples are held at 72° F. and (for dirty conditions) 
at room temperature. A short holding followed by refrigeration reveals 
very little difference. Testing immediately after milking or after storage 
at low temperatures showed that the plate connt provided the better index. 

J. “A comparison of the results of different methods of analysis and of 

sampling of milk during 1937” — M. E. Pirrib. 

The present Accredited Standard was found to be more severe than the 
old Grade A standard on account of the holding of small samples at atmos- 
pheric temperature for 12 or 18 hours. Both plate count and methylene blue 
tests give similar results if samples are held under identical conditions. Icing 
of samples during transit and holding is recommended. 

K. “Mastitis in relation to the methylene blue reduction test” — J, G. 

Davis AND J. MoClemont. 

Mastitis has a much more marked effect on plate count than on methylene 
blue reduction time. Methylene blue is toxic to agalactim so that it is 
unlikely that this organism will either proliferate or reduce the dye in the 
test. The slightly shorter reduction times due to mastitis may be attributed 
to the higher cell content and to the increased flora. Holding the samples 
at 4° C. or 15.5° C. did not appear to increase the differentiation between 
infected and non-inf ected samples. The methylene blue test is of no use for 
the detection of mastitis. 

L. “Indirect methods of mastitis diagnosis”— M. Zein-el-Dine and S. J. 

Howland. 

Clinical examinatiou (by palpation) could only detect 7% of the cases. 
‘'Clots” or flakes of the fore-milk, and brom-thymol-blne papers could detect 
12 and respectively of the positive quarters. No ‘ ‘false positives” could 
be found wuth these three tests. 

The brom-cresol-purple papers could detect 61% of the positive cases and 
classed 27% as doubtful, and only 12 could be passed as normal; but, on 
the other hand, it classed 16% of the negative cases as positive and 22% as 
doubtful. 

The centrifuge deposit test could detect 55% of the positive cases and 
classed 23% as doubtful, while classifying only 3% as false positives. This 
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test g'iive 2[)% false doiibtfuls. The catalase test was useless as it detected 
less than half of the positive cases, and gave many false positives and false 
doubtfuls. 

The chloride test (digestion method) could detect 57% of the positive 
eases and gave no false positives. The casein number method detected 91% 
of 1 lie positive cases and gave 8% false positives. 

The solids-not-fat in the fat-free milk is a good test for mastitis (solids- 
not-fat in fat-free-milk lower than 8.76%) 88% of the low solids-not-fat milks 
examined were found to be infected. “ Phjmolog’ically low solids-not-fat 
milks’' were thus found to be comparatively rare. 

M. “The diagnosis of Str. agalactiae in a liquid selective medium” — S. 

J. Edwards. 

A highly selective medium having the following composition : Leinco broth 
(pll 7) 1,000 ml,, dextrose 5 g., crystal violet (purified) 0.1%, 1 ml., sodium 
azide 0.1 g., has been found to give good results. It is recommended for 
checking the clean section of a herd after a blood agar plate diagnosis has 
been carried out. 

N. “Further studies of the aerobic spore-forming bacilli” — T. Gibson 

AND Ij. E. Topping. 

A provisional key to assist in the identification of the commonest species 
of aerobic spore-forming bacilli is presented. Barritt’s .modification of the 
Voges-Proskauer test and the production of acid or acid and gas from glucose 
are the main diagnostic criteria utilized. The key does not include obligate 
thermophiles or a few relatively uncommon organisms. 

O. “The production of lactic acid from substances other than sugar by 

I/. caseT— C. C. Thiel. 

A strain of L. casei has been found to produce more lactic acid in pancre- 
atic and p(!ptie casein and milk digests than is accounted for by the sugar 
utilized. Also, iti pancreatic and. peptic casein digests to which no sugar is 
added, a considerable production of lactic acid (from O.IO to 0.28 g. per 
100 ml.) occurs. .A casein siispmision does not support growth : added 
alanine does not increase the lactic acid 'prodiiction in tlie digests. 

Discrepancies between sugar utilized and acid produced do not occmii,- in 
separated milk and separated milk plus yeast. 

P. “The effect of sterilization upon sugars” — J. G. Davis and H. J. 

Rogers. 

Autoclaving sugar solutions for 30 minutes at 120° C. is very much more 
destructive than ‘hnomentary autoclaving," which is only slightly more 
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destruetiTe tlmu iLo nsiial iiiteriuitteiit steamiiip; metliod. ]\ [omen (ary anto- 
elaving'. inilike intermittent steaniin<>’, can be relied npon to sterilize media in 
tubes. .T)ilt‘ere}ices in feriiientation tests due to heating’ the sugar in, or apart 
froin, the medium do not seem to be significant. As a standard technique 
momentary antoelaviiig of all sugar broths at pU 6.6 is rceoinmendcd. 

BREEDING 

562. Extending the Use of a Proved Sire. Allan K. Bhown, Guernsey 
Breeders' Journal, 54, 705, October 15, 1938. 

Dr. Adlan K. Brown, owner of Brown Rancli, Gapitola, California, has 
]n’actieed artifudal insemination in his herd since 1937 and he says that the 
advantages of this method are : 




1. Increased number of progeny obtainable from an ageing and proven 

sire, 

2. Belief from overuse, particularly an old bull. 

3. Overcoming physical defects, injuries, or disease in both female and 

male, such as adhesions in the bull, and cervitis in the ccav. 

Tlie formula for diluting mediums is : 

Water 100 CC. 

Glucose 3 % 

With a pH of 7.5. 

When the records indicate that several cows are due to come in heat 
within a period of one or twm days the co^v(s) eomiiig in heat first are held 
over a day or two until the others come in heat. The first eow(s) of the 
group may then no longer accept the bull. However, experience has shown 
that conception will occur wnth eonsiderahle regularity if the coiv is arti- 
ficially inseminated at this time. One of the cows in heat is bred, the semtav 
removed, diluted and a oneA'iibie eentimeler portion discharged into the 
opening of the cervix of the other eow^s by an inseininating syringe. Eight 
cows liave been successfully bred by holding tlumi over three days. 

His r(‘snlts have been very satisfactory, as out of forty-seven cows bred, 
foi’ty of Ibem eoiii'.eived the first time. Eighty per cent of the animals in the 
In-ceding herd of .125 .females were bred to one Inill. L.R.L. 


FEEDS AND FEEDING 

563. Legume and Grass Silages. 0. M. Camburn, H. B. Ellen burger, J. 

A, .Newlander and C. II. Jones. Vermont Agricultural Experi- 
ment Station Bui. 4.3d, May, 1938. 

The data from one season’s trials indicate that: 

Legumes and grasses may be successfully ensiled either with or without 
molasses provided their d,i’y matter contents range between 30 and 40 per 
cent and preferably as near to 35 per cent as may be. 
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A dry matter eontent of less tliaii 30 ]ier cent favors putrefadive fermen- 
tation, especiaJly if molasses is not added; one of over 40 per cent tends to 
prevent, tight packing in the silo and induces lieatiiig and spoilage. 

The ensiling of legnmes or grasses is not advisable under ordinary fninn 
conditions unless molasses or acid are added, for the reason that it is hard to 
control the dry matter content of silage. 

The addition of two per cent (40 pounds per ton) of molasses to ensiled 
timothy and of three or four per cent (GO to 80 pounds i)er ton) to ensiled 
alfalfa tends to induce fermentation and to decrease the likelihood of spoilage 
due to the presence of too much or too little moisture. The odor and palata- 
bility of such silages are improved when molasses is used and their feeding 
value may be slightly enhanced. 

The minerals, proteins, and total nutrients are better preserved by ensiling 
than by ordinary haying methods. 

Close packing and exclusion of air are essential to the ])ro]Hn* ])reservation 
of grass silages, e.speciaily those somewhat low in moisture due to wilting 
after cutting or to maturity of the crop. 

An addendum rt^port attached to this bulletin sets forth the ri'sults seimred 
in an extensive survey of practical operations throughout the Xoi-theast, 

■ . , o.m:.g. 

564, Digestibility of Alfalfa, Timothy, and Soybeans as Silages and as 
Hays. J. A. Newlander, TI. B Ellenbeecjer, O. M. CAiuBUKiNr and 
C. II. Jones. Vermont Agr. Exp. Sta. Bill. ■ 130 , March, 1938. 

Coefficients of digestibility have been determined with dairy cows for 
41 lots of silages and liays made from the 1930 (u-ops of alfalfa, timothy and 
soybeans. Silages were made both with and without llie julditioii of molasses 
to freshly cut and slightly wilted cuttings. Hays were made by natural 
siin curing and by artificial drying. The alfalfa and the timothy were cut 
at two stages of maturity. 

Oil a dry matter basis most of the hays carried less ether extract aiid ash 
than the silages and more nitrogen-free extract. The artificially dried hays 
contained less fiber than the silages and sun (Uired hays. 

Tile digestion coefficients of the hays, especially those. whicGi were arti- 
ficially dried, were .slightly higher in nitrogen-free extract but significantly 
lower in ether extract, especially in the case of the siiu cured hay. Crude 
fiber and nitrogen-free extract seemed slightly more digestible in the silages 
to wliieh molasses w'as added than in those not so treated. 

On a dry-matter basis the silages carried slightly more digc.stible protein 
than did the hays. The artificially dried hays carried tlie most total diges- 
tible nutrients, followed in order by the molasses silages, the silages without 
molasses treatment and the sim cured hays, the latter two being about equal. 

O.M.C. 
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565. The Mineral Needs of Farm Animals. Deijartments of Animal In- 
dustry and Dairy Husbandry, Ohio Agr. Exp. Sta., AYooster, O. 
Ohio Exp. Sta, Spec. Circ. 49. 1937. 

The Vitamin Needs of Farm Animals. Ibid. Spec, Circ. 55. 1938. 
These two companion circulars present in popular style the rf^rpiireraents 
of livestock for the various minerals and vitamins and make practical r(H‘.o.m- 
mendations as to how these requirements can be met. W.B.K. 


by the Self-selection Method. Curt. P. Richter and Bruno 
Barelare Jr./ Henry Phipps Clinic, Johns Hopkins Hosi>ital, Bal- 
timore, Md. Proc. Anier. Physiol. Soc., Amer. J. Physiol., 1, 
p. 170, July, 1938. 

Ten female rats were allowed to select their food act libitum from the 
following 11 substances; casein, sucrose, olive oil, sodium chloride, dibasic 
sodium phosphate, cahdnm ]acta.te, potassium chloride, dried baker’s yeast, 
cod liver oil, wheat germ oil, and ivater. 

These animals gave birth to normal litters and nursed most of them until 
they were weaned 25 days later. The changes in appetite for the 11 sub- 
stances were strikingly similar in the 10 animals. It ivas observed that the 
animals voluntarily ingested hu’ge amounts of fat; in fact, over half (52.6%) 
of the calories ivere furnished by fat. The fat consumption increased during 
pregnancy and lactation, supplying 65 per c,ent of the calories at the end of 
lactation. Protein furnished 22.3 per cent of the calories before maiuig, 
28.1 per cent at the end of gestation, and 23.8 jier ceiit at the end of lactation. 
Tlie appetite for sodium chloride, dibasic sodium, phospliate, and ca](duin 
lactate showed striking inei’eases during pregnanc'y and ln.etation. The ap- 
petite for wheat germ, oil and cod liver oil I’emaiiicd essentially the same. 
The nmnboi* of ealmdes increased .from 45.3 per day before mating to 58.8 at 
the end of gestation and to 118.3 at the end of la(d:ation. 

The .fac't that the animals grew and reproduced with as great suc(!ess as 
on the McCollum diet, in spite of lower solid food and caloric intake, is evi- 
dence of the efficienev of the self selection method in the rat. D.L.E. 



567. The Effect of Different Per Cents of Protein in the Diet in Succes- 
sive Generations. James R. Slonaker, Dept of Physiology, Stan- 
ford University, California, Amer. J. .Physiol. .755, 2, p. 526, 
August, 1938. 

Five groups of rats and their succeeding six generations were fed ratio.ns 
containing the following per cents of protein, fats and carbohydrates respec- 
tively: 1—10.3, 12.2, 77.5; II— 14.2, 14.2, 7.1,6; 111—18.2, 15.9, 65.9; IV— 
22.2, 17.8, 60.0; V— 26.3, 19.7, 54.0. 
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The animals comprising tlieso successive gene.vatious were all kept in the 
same room and under tlie same environmental eoiiditions as llieir ancestors. 
Allliough the animals in group I were smallest; at birth and grew slower 
(both sexually and in skeletal growth) tlian any of the other groups, iheir 
life span was unusually long. Group V grew the fastest up to 70 days of 
age and atttuued the greatest final length. Ou the other hand, the g3*eatest 
prenatal clevelopmeid; took place among the rats fed IS. 2 per cent protein. 
They also proved to ])e the best mothers. 

Protein in the diet equal to, or in excess of, IS. 2 per cent intei-fered with 
reproduction by increasing sterility. Such a diet also tended to sliorten tlie 
breeding period and increase the size of tiie kitlneys. In oilier words, the 
metabolic processes were quite generally speeded up by iintreasing llie per- 
centage of protein in the ration. The amounts of protein in the rations 
studied in these trials had no effect on tlie number of young born or ou the 
sex ratio. D.L.E, 


FOOD VALUE OF DAIEY PRODUCTS 


568. The Value of Milk in the Diet. W. E. Kiuutss, Oldo Agr, Exp. Sta., 
Wooster, 0. Ohio Bimonthly Bull. XXTII, No. 194, Sept.-Oet., 
1938. 

This is a popular discussion of the food value of milk and is suitable for 
a 12-minute radio talk. The story builds up to make the point that the 
ultimate goal for milk eonsumptiou should he a pint a day for adults and a 
quart a day for children. W.E.Iv. 


569. The Frozen Food Industry. Ivan 0. Miller, Mi-Graw-Hill Pnb. Co., 
New York, Ice Cream Trade J., .74, 9, [). 31, Sept., 1938. 

Ice cream mannfacturei-s are wateliing the develo])ment of the fi'osted 
fond ijulnstry. Today he is not an iuqioriant factor in the dislrihidinn nf 
frozen foods. There is every reason to expect that in ihe Pdiii’e an impor- 
tant portion of ]*etail frozen food distribution will be through tlie channels 
of the ice cream manufacturers. W.H.M. 


570. Manufacture of Sherbets and Ices. AV. II. Majotn, Kansas State 
College, Manhattan, Kans. Ice Cream Trade J., 8d, 9, p. 12, Sept., 
1938. 

This article discusses the problems involved in the mauufaetui’e of 
sherbets and ices. Information is presented on sugar content, stabilizer, 
color, flavor, use of milk products, overrun, and storage. Poi'inulae for 
sherbets and ices are given. AV'.H.hf. 
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571. Triple Scoops. Malcolm Parks. Ice Cream Trade J., 34, 8, p. 13, 

Aug'., 1938. 

Tlie use of three No. 30 scoops of ice cream or sherbet in cones and other 
ice cream dishes has been found by many ice cream manufacturers to he an 
effective means of increased volume of sales. Mr. Parks |>resents dealers’ 
cost sheet to show the lorofit possibilities in this type of merchandising and 
also gives directions for the preparation and sale of the various items made 
with three scoops of ice cream. W.Ii.M. 

572. Frozen Food. Paul C. Trimble. Ice Cream Trade J,, 34, 8, p. 8, 

August, 1938. 

Ice cream manufacturers who are considering the possibility of distrib- 
ntiiig frozen foods will be interested in this article which describes the 
experience of the Southern Dairies in the frosted foods field in the southern 
states. W.H.M. 

573. Stabilizers and Their Use in Ice Cream. L. M. Lampert^ State Dept. 

of Agriculture, Sacramento, Calif. Ice Cream, Trade J., 34, 1, p. 

19, July, 1938. 

A definition and classification of stabilizers is given, together with a 
description of the properties of the various products used in the stabiliza- 
tion of ice cream. The anthor states that no one can object to their use, 
provided that they meet reasonable requirements for efficiency, wliolesome- 
1 less and purity. W.H.M. 

574. Increased Sanitation in the Dispensing- of Ice Cream. P. W. 

Fabian, Mieliigan State College, East Lansing, Mich. I('G Cream 

Trade J., oU, 6' p. 20, June, 1938. . 

Surveys made by Fabian and others of conditions whieh surround the 
sale of ice cream indicate the need for ice cream niannfactiirers to pay more 
attention to their product after it leaves the plant. He recommends schools 
of iiistrnetion for those serving ice cream. Measures which will reduce the 
disease hazard in connection with the sale of ice cream are as follo-ws: 

1. Keqnire that all scoops or other implements used in dishing ice cream 
lie kept ill water flowing at such a rate so as practically to eliminate the 
possibility of reproduction and growth of bacteria. 

2. Require that all the dishes, silverware, and glassware used in serving 
ice cream be properly washed. These principles hold for either hand or 
mechanical washing. Water at a temperature of 140° P. to winch lias been 
added one per cent of a good detergent is the lowest best practical tempera- 
ture to use. After the dishes, glasses, and spoons are w-ashed, they should 
be rinsed in -water at a temiieratiire of not less than 170° F. 
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3. A bacteria] standard of 5000 per gram for flavoring syrups and fi'uiis 
is suggested. 

4. Tlie dispenser should be free of contagious disease and sliould be 
clean and neat in liis iiersonal appearance. 

5. The use of individual package goods should be encouraged by all 

those interested in ])roducing and serving ice cream. This vill do away 
with most of the objectionable sanitary features which one now observes at 
many serving places. AAMI.M. 


575. The Influence of Temperature Upon the Extent to Which Freezing 
Occurs in Ice Cream. W. C. Cole, Div. of Dairy Industry, Thriv, 
of Calif., Davis, Calif. Ice Cream Trade J., 34, 6, p. 15, June, 
1938. 

The amount of ice formed at dilferent tempo’atures in ice cream, ice 
milk, and sherbets was measured by using a dilatometer. Known weights 
of the samples to be tested were admitted into tbe apparatus in sucli a 
manner that changes in volume of the sample could be detennined. By 
taking into account the difference in volume before and after freezing at a. 
given temperature and also considering the increase in volume accompany- 
ing tbe change of one gram of water to iee it was possible to calculate the 
amount of iee formed in the sample at that temperature. The authors sum- 
marize their results as follows : 

1. Taking into account tbe changes in volume accompanying tbe crystal- 
lization of ice from vsolutions it lias been possible to measure wdth a dila- 
tometer the percentages of ice formed in iee cream and related products 
from 25° C. (13° P.), or slightly lower, to temperatures corresponding to 
the freezing points of tiie vaidou.s samples studied. 

2. The resnlis obtained by this method show Unit at corresponding tem- 
peratimes the perceniagos of water frozmi in iee milk and ice cream are 
essentially the same for samples included in lliis study. Considerable vari- 
ation occurred, however, in the percentages of ice in these samples depend- 
ing upon the pro]3ortion of water they contained. 

3. The results obtained for ices, varied considerably from those obtained 
for ice cream at corresponding temperatures, both as to the percentages of 
water frozen and the percentages of ice in the samples. 

4. Presumably the data presented can be used as an indication of the 

extent to which freezing occurs in the commercial mannfacture of ice cream 
and related products. AV.H.M. 


Abstracts of interest are 561, 568, 676 and 577, 
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577. Cold Storage Lockers. P. Edwin Thomas. Ice Cream Trade J., .7-L 
7,1). 21, July, 1938. 

''Practically miknown five years ago, some 2,000 cold storage locker 
businesses are reported in operatiou in almost half the States of the Union, 
with an investment of nearly $25,000,000.” A floor plan for a 320 locker 
plant 35 feet wide by 70 feet long is illustrated. The cost of sueli a plant is 
estimated at $25 to $50 per locker and according to the figures presented, 
it would be possible for the plant to yield a return on investment of 10 pel* 
cent. AY.mi. 


S78. Index of Research Projects, Works Progress Administration. 

The results of some 2,000 research projects carried on as part of the 
federal work relief program are summarized hi’iefly in a digest and index 
which has been published by the Works Progress Administration. This 
volume of 291 j)ages contains a concise statement of the principal coiielii- 
sioMS of eacii study and an abfliabetical subject index to the contents. Tlje 
reports on these proje(;ts touch upon nearly every field of natural and sordal 
scnenee and many of them have appeared in the form of articles in scholarly 
journals. However, several hundred of the reports summarized in this 
i 3 idex are in manuscript form, and arrangements have been made with the 
American Documentation Institute whereby microfihii copies of the original 
reports will be furiiisbed at nominal rates for the use of research specialists. 
A small edition of this volume has been prepared for distribution to the 
larger public and university libraries, where it will he available for refer- 
ence, and for government departments, industrial concerns and research 
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foundations. A limited supply of copies of this Index of Eesearch Projects 
are still available. Bequests should be addressed to the AVorks Progress 
Administration in Washington. H.K.H. 

PHYSIOLOGY 

579. Concerning the Metabolism of Fat and Carbohydrate. Joseph L. 

Donnelly, Fort Thomas, Ky. Amer. J. Physiol. 124 , 1, p. 126, 
October, 1938. 

Prom a selected group of data iniblished by other workers, the author 
draws some veiw important inferences on the relation of total acidity of the 
body to fat and carbohydrate metabolism. He x)oints out that as a general 
mode of beliavior there is an increase in the siii;e of the globules of fat in 
the tissues with any increase in the acidity of the animal. This increase in 
size of fat globules results in a loss of reactivity which jparallels the decrease 
in dispersion of the fat. Moreover, the activity of lipase and bile is di- 
minished by acid. After xiointing out the apparent relationship between 
the concentration of sugar and fat in the blood, the author draws the con- 
clusion that ‘ ‘ the size of the tissue fat globule and the eoneentration of fat 
and carboh 3 ’’drate in the blood vary directlj’- while the utilization of fat and 
carbohydrate vary inversely with the total acidity of an animal.” 

The statement of Professor Denning (Eesearch and Progress 4: 41. 
1938) that soya bean meal induces alkalasis is of interest here. D.L.E. 

580. The Effect o£ Pregnancy and Lactation on Growth in the Rat. li. 

H. Cole and G. H. Hart, College of Agriculture, University of 
California, Davis. Amer. J. Physiol. 123 , 3, p. 589, September, 
1938. 

The authors show that imeguaney stimulates skeletal and tissue growth 
in the rat beyond that found in noii-bred littermate controls. The excess 
growth during pregnancy is accompanied by, and presumably dependent 
upon, an increased food eonsimiption inauifested by the second day after 
conception. It is postulated that the eopulatory act brings about a nervous 
stimulation of the anterior pituitary, resulting in the secretion of one or 
more hormones involved in inducing an increased appetite. 

The excess gains made by the pregnant rats remain fairly constant for 
the first six pregnancies, after which further pregnancies have less effect. 
The excess gains are made, for the most part, during pregnancy although, 
rats suckling four to six young continue to gain as rapidly as n on-bred 
controls. D.L.E. 

581. The Ratio o£ Arterio-venous Differences of Certain Substances to 

Quantities Secreted by the Mammary Gland. J. C. Shaw and 
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W. B. Petersen, Department of Dairy Husbandry, University of 

Minnesota, Minneapolis, Minn. Proe. Ainer. Physiol. Soe., Ainer. 

J. Physiol. 123, 1, p. 183, July, 1938. 

Arterio-venous difterenees were determined on bloods drawn from the 
internal iliae and external pudie arteries and the subcutaneous abdominal 
milk veins for ealeium, glucose, lactic acid, fat and amino acids. 

The ratio of volume of blood flow traversing the gland to the amount of 
milk secreted was 1:387 when calculated from the blood calcium differences 
and the calcium in the milk. The ratio of the combined glucose and lactic 
acid differences to the lactose in the milk was 1: 390 which is in good agree- 
ment with the calcium ratio. The differences in neutral fat indicated a 
ratio of 344 volumes of blood per volume of milk. The amount of amino 
acids removed by the gland are inadequate to account for more than 40 per 
cent of the proteins of the milk on this basis. The essential data f ollo'w. 



# of 
analyses 

Arterial 

venous 

differences 

Per cent 
in milk 

Ratio 

Amino-aeid nitrogen .. 

... 15 

0.46 mgm. % 

500 (total nit.) 

1 : 1087 

CTlucose-laetic acid 

17 

12.44 “ 

4860 (Lactose) 

1:391 

Pat 

... 39 

11.63 ‘‘ 

4000 ‘ 

1:344 

Calcium 

... 20 

0.31 “ 

120 

1 :387 


D.U.B. 
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The three Dc Lava! "Air-Tight" 
Clarifiers shown above are in- 
stailed in a new and outstanding 
New York City plant. 


De Laval "Air-Tight" Clarifiers arc 
available in capacities ranging from 
2000 to 20,000 pounds of milk an 
hour. Smaller sizes may also be 
equipped to operate as "Air-Tight" 
Separators. 


Votu' advertisement is being: reaf^in every State and In US Foreign Countries 


OF DAIFY SCIENCF 


Clarification helps produce superi< 

milk in modern plants 


QE LAVAL '^Air-Tight^^ Milk Clarifiers art 
now helping produce better milk in many ot 
America's finest plants. Primarily these "Air- 
Tight" Clarifiers insure more positive protection 
against sediment, but a number of important ad- 
ditional advantages are also found in their use. 


De Lava! "Air-Tight" Milk Clarifiers are used 
in outstanding pasteurizing and bottling plants, 
condensing and evaporating plants and by produc- 
ers of homogenized milk forthe reasonsthat they — 

Remove sediment more completely,- 
Operate efficiently at low temperature; 

Improve flavor,- 

Keep milk from contact with air,- 
Do not cause foam,- 

Elevate milk without additional pumping; 

Cost less to operate; 

Are less wasteful of the product, and 
Do not Increase bacteria counts. 

The "Air-Tight" Clarifier is adapted for use 
with any modern milk processing system. It is 
a completely enclosed unit, receiving and dis- 
charging milk under pressure; the same pump 
which feeds the Clarifier furnishes pressure to 
elevate the milk after clarification, pass it through 
heaters, coolers, etc. 

A brand new catalog completely describing 
the modern and more efficient sediment removal 
system Is yours for the asking. 

THE DE LAVAL SEPARATOR COMPANY 

165 Broadway, New York 427 Randolph St., Chicago 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 
THE DE LAVAL COMPANY, Limited 

Montreal Peterborough Winnipeg Vancouver 



SOFT CURD MiLK PRODUCED WITH PAKCREATIC CONCENTRATE 


perijucuts on diastase were carried out with the use ot‘ a 15-miniite ineuliatioii 
period and the flash method of pasteurization. 

Other enzymes of vegetable and aninial origin srieli as reiniiu. pepsin, 
papain, etc., were used with the same methods of pasteurizalion. and results 
wJiieh were comparable but usually inferior /were oMained. 

Tlie supernatant fluid obtained fi’om mixing powdered panereatie con- 
centrate and water wms found to have a slight enrd softening etfeet but Ihc 
decrease ill curd tension Avas far less than that obtained when the di’ied par- 
ticles of the iianereatic concentrate were incdnded in the soften material. 
By allowing the powdered concentrate to soak in water for from one to tcvo 
hours there wms a slight increase in the amount of softening activity but this 
■was found to be of only minor signifieanee. 

This method of produeing soft cui'd milk has been tried out On a com- 
mercial scale using 100 gallon batches in a large dairy plant and has been 
found to be practical in all respects. The fat and acidity contents of the. 
milks used were 3.G% ±0.3% and 0.1G% ± 0.02%., respectively. Ammo- 
nium carbonate w'as dissolved in the ivater into Avhich the pancreatin was 
mixed and it -was found to have an inhibitory adion on the curd softening 
enzymes. No othei* alkaline materials were used in an attempt to adjust 
the pH of the ■suiter. 

Sixteen calves were used in a feeding tost, eaeli calf receiving four 1 
gallon lots of milk during four feedings. The milk used in the third feed- 
ing -was colored red and the milk used in the fourth feeding was colored 
blue so that wlien the calves w’ore killed seven hours after the last feeding 
the amount of curd wdiich remained in the stoinacli from each feeding could 
be determined. The calves wdiieli w’ere fed normal pasteui'ized milk retained 
23 per cent more curd in their stomachs than did the calves which were fed 
soft eiu’d milk and the tension of the normal curds, as measured by the Hill 
Curdometcr, was twice as great as tiie enzyme curds. Calves were used in 
this test because tliey weiv thought to b(‘ a iiatural testing medium for cow’s 
milk, and because of the possibility of examining the stomach contents afler 
slaughter. 

The data incorporated in Table 2 show^ the relative value of P2O5, pro- 
tein, calcium, magnesium and formol titration of the control milk in com- 
parison w'itli the enzymatically softened milk and zeolite softened milk. 
These milks ■^vere also dialyzed and the dialysate analyzed for PsOr,, calcium 
and magnesium. The wdiey from the normal and enzyme treated samples 
was also analyzed for PoOr,, calcium and magnesium. The P2O5 analyses 
show only small variations. This rvas found to he true also 'with the analysis 
for protein and the formol titration. The results of the magnesium deter- 
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perimenl’S on diastase were ea,rried out with the use of a. 15-niiiuite incuhation 
period and the flash method of pasteurization. 

Other enzymes of veg'etabie and animal origin siuih as rennin, pepsin, 
l)apain, ete., were used with the same methods of pasteurization and results 
wliich. wTU’c comparable but usually inferior were obtained. 

The supernatant fluid obtained from mixing pf)wdered pancreatic con- 
centrate and water was found to have a slight eurd softening efl’eci but the 
decrease in curd tension was far less than that obtained wlnui the diied par- 
ticles of the pancreatic concentrate were included in the softening material. 
By allowing’ the powdered concentrate to soak in W'ater for from one to two 
hours there wtis a slight increase in the amount of softening activity but tliis 
w'as found to be of only minor significanee. 

This method of producing soft eurd milk has been tried out on a com- 
mercial scale using 100 gallon batches in a large dairy plant and has been 
found to be practical in all respects. The fat and acidity contents of the 
milks used w’ere 3.6% ±: 0.3% and 0.16% ±, 0.02%, respectively. Ammo- 
nium carbonate was dissolved in the w’ater into which the panereatiu was 
mixed and it was found to have an inhibitory action on the curd softening 
enzymes. No otlier alkaline materials were used in an attempt to ad;just 
the pH of the water. 

Sixteen calves -were used iii a feeding test, each calf receiving four 1 
gallon lots of milk during four feedings. The milk used in the third feed- 
ing was colored red and the milk used in the fouiili feeding w'as colored 
blue so that wiien the calves -were killed seven hours after the last feeding 
the amount of curd which remained in the stomach from each feeding could 
he determined. The calves which were fed normal pasteurized milk retained 
23 per cent more curd in their stomachs than did the calves which wore fed 
soft eurd milk and the tension of the normal curds, as UKyisured hy the Hill 
Curdometer, was twice as great as the enzyme curds. Calves were used in 
this test because they were thought to be a iiatiiral testing medium for cow’s 
milk, and because of the possibility of examining the stomach contents after 
slaughter. 

The data incorjiorated in Table 2 show the relative value of r20n, pro- 
tein, calcium, magnesium and formol titration of the control milk iii com- 
parison with the enzymatically softened milk and zeolite softened milk. 
These milks were also dialyzed and the dialysate analyzed .for PoOo, calcium 
and magnesium. The whey from the normal and enzjnne treated samples 
was also analyzed for P^O,-., calcium and magnesium. The P2O3 analyses 
show only small ^'ariations. This was found to be true also with the analysis 
for protein and the formol titration. The results of the magnesium deter- 
minations show that probably the only significant feature demonstrated is 
that the zeolite dialysate samples contained no magnesium. There was such 
a slight variation in the cahunm values of the wheys and dialysates that here 
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Comparisons of 
om homogenized raw iiii. 


TxVBLE 2 

'Hio^/n(?si‘vrOT, protein and formol titration ralitcs of normal, cncyme 

. treated, and zeolite treated 


Sfvmple 

P..O, 

% 

Ca 

% 

' Mg 
% 

I'volein 
(K jeldalil 
N'x6.25) 

% . 

Formul 

titration 

(Walker) 

(10 ee. 
sampile) 
ce,N/10 
, NaOH 

Normal Gontrdl Milk A 

.126 

.190 

.009 

3.13 

,1.1 

Normal Coutrol Milk B 

.167 

. .188 

.008 

3.07 

1.2 

Enzyme Softened Milk A 

.1.50 

.194 

.007 

3.02 

1.3 

Enzyme Softened Alilk B 

.119 

.190 

.007 

3.00 

1.5 

Zeolite Milk I 

.131 

.157 

.009 

2.97 

1.2 

Zeolite Milk II 

•13o 

.159 

.009 

2.7- 

1.3 

Dialysate of Control Milk A ...... 

.036 

.015 

.006 



Dialysate of Control Milk B 

.032 

.021 

,005 



Di.aly.sate of Enzyme Softened 






Milk A 

.038 

.026 

.004 



Dialysate of Enzyme Softened 






Milk B 

.031 

.02.3 

.003 



Dialysate of Zeolite Softened 






Alilk I 

.033 

.032 

.000 



Dialysate of Zeolite Softened 

, 





Milk II 

.038 

.043 

.000 



Whey of Control Alilk A 






(rennet coagulation) 

.088 

.070 

.007 



Whey of Control .Milk B 






(reiiiiot coagulalion) 

.087 

.063 

.005 



W'hey of Enzvine Softened 






Llilk A 

.089 

.075 

.009 



Whey of Enzyme Softened 






Milk B 

.090 

0.85 

.005 




* xVU .samples in duplieate. All "A” and “B” .sampli's represent split Pute}ie.s of 
tixe same milk. 

too no outstanding significance is demonsi rated. The calcium values of the 
zeolite softened milk samples were found to contain 18 per cent les.s caleimn 
than the control .samples and the enzyme treated sample.s. 

Clinical inve.stigations on a milk prepared by this method are being 
carried out. 

CONCLUSIONS 

The curd tension of ordinary cow’s milk may he softened by pancreatic 
concentrate to within a range of 20 to 30 grams and the curd tension of sam- 
ples of milk which have been softened enzymatically decrease in their curd 
tension value upon storage. 
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Either the flash or holder type of pastenrizatioii may he employed in the 
molhocl deserib(*d above. 

Calves fed milk wliiel] has been softcaied wilh panereatie (foneeni mto 
retain the cnrd in their stomacdis for a shorter pei'iocl of time and the enrtl 
formed thcM'ehi is mmdi softer than tlie enrd formed vlien normal pasteur- 
ized milk is fed. 

The ealeinm, magnesium, ])rotein and foinnol titration values are 

changed so slightly from that of pmstenrized milk tliat they are of little 
significance in siiiuviug' the nature f)!' enzynialically softened milk. 
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THE CHEMICAL COMPOSITION AND PEOPBRTIES OP NORMAL 
AND RANCID JERSEY MILK 

Til. TITRATABLE ACIDITY, HYUROriEX-ION CONCENTRATION AND 

LIPASE CONTENT 

RUTH REDER 

Department of Aariaiiltural Chendfiirii Itf,warch, 

Ol'laltoma Agricultural Ej'prrimenf Statior}, SMlhcatcr 

A study iias been made of llie ('.Iieinieal eoinpositioji of milk of a Jersey 
Lerd. in relation to tlie off-tiavor, rancidity. In the course of tlie study normal 
values were established for several constituents of milk, both for individuals 
and for the herd throughout tlie entire lactation period. Tlie composition of 
raiu'id milk has been eomiiared with, that of normal milk of the same indi- 
vidual and of the herd. Tlie chloride, lactose, fat, total solids and protein 
content of the milk has been reported in previous papers (3) (4). The 
present paper discusses the titratable acidity, hydrogen-ion concentration 
and lipase content of normal and rancid milk. 

Published data indicate a wide range in the titratable acidity and pH of 
normal milk. This variation is attributed to such factors as breed, environ- 
ment, period of lactation, and iiidividriality. In the present study the num- 
ber of variable faiJors was reduced liy emjiloying a single breed of cows, by 
maintaining them under the same environmental conditions and by com- 
paring the composition of rancid milk with that of normal milk jirodiieed in 
the same period of lactation, 

EXPERUMENTAL 

Management of animals and methods of obtaining milk samples have been 
desm-ibed in a previous paper (3). Over a period of eight months, deter- 
minations were made of the titratable acidity and pH values of samples taken 
weekly from each of 18 members of tlie Jersey herd. Tjipase determinations 
were made over a period of 20 months. 

Titratable acidity was determined by titrating 10 ee. of the fresh sampJe 
with 0.1 N NaOH, using phenol phthalein as an indicator. The degree of 
acidity of the sample is expressed as the percentage of lactic acid, 
determined by use of the qniiiliydrone electrode. Methods used in estimation 
of the lipolytic activity of milk are discussed later, 

PRESENTATION OP DATA 

Titt'atdhle Acidity and llydrocjcn~lon Concentration of Notnnal Jersey Milk 

The mean titratable acidity and pH values of all milk samples obtained 
from each of 12 animals are shown in Table 1. Tlie mean acidities ranged. 
Received for pnidieation Pcbniiny 1, 1938, 
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trends of titratable aridity and liydrogen-ion eoueent ration tiirongiiout lacta- 
tion were similar, both sliowing a rapid decrease at tlie beginning of lacta- 
tion, with little change (lierea/fter. During tJie first six weeks tlie mean 
titralable acidity dropped from 0.2o4 per cent to 0.1 So per cent, and the pll 
iiK'reased f]*om 6.3-1- to 6.53, after which tho>' remained nearly constant nntil 
the end of laetation. 

The ahove data arc sunnnarized in Tahiti 2, whieli shows the im^an titra- 
tablc acidity, hydrogt'n-iou com-entrat ion and pll ('f all normal samples for 
enfd .1 of twelve four-week periods.Tlu' coefticieids oJ‘ vaidatioii indicate a 
marked varialion in milk from different animals in the same period of lacta- 
tion. The mean titratable a('i<lity of 357 normal samples was 0.189 ±0.004 
per cent with a standard deviation of ± 0.027, and a <;oeffic.ient of variation 
of 20.6; the mean hydrogen-ion concentration was 3.05 ± 0.04 ;< 10~' (pll 
6.52) with a standard deviation of ± 0.63 and a coefficient of variation 
of 14.2. 

Caulfield and Riddcdl (1) have reported values for tiie titratable acidity 
of the milk of six Jersey cows as determined by samples collected at monthly 
intervals thronghoiit a complete lactation. Their values are in close agree- 
ment with those reported hej*e. They found an average titratable acidity of 
0.179 per cent, individual variation in average acidities of from 0.098 per 
cent to 0,295 per cent, and a range of from 0.194 per cent in the first month 
to 0,145 per cent in the tenth month of lactation. TJiey also observed a 
marked drop in titratable acidity between the first and second months of 
lactation, after whieli the acidity remained nearly constant through the 
seventh month. During the last mouth of lactation they found a marked 
decline in the average acidity of milk. Such a decline was not observed in 
the present study; instead, a .slight increase in titratable acidity manifested 
itself in the milk of animals whose lactation period Avas unduly })roh)nged, 

The fairly wide deviation in the pH of milk is well recognized. Sommer 
(5) in a recent study observed a range of from 6.77 to 6.22 in the pH values 
of 386 milk sarnpiles obtained from 43 coavs (breed not specified). 140 of 
tlie samples had pH values of from G.36 to 6.45 and 144 from 6.46 to 6.55, 
These values are in agreement Avith those observed in the present study. 

Titratable Acidity and Hydrogcn-Ion Concentration of Rancid Jeracy Milk 

As may be seen in Table 1, five animals jArodueed no rancid -milk during 
the period in AA’hich titi'atable aindity and pIT were detei’inined. The moan 
titratable acidity of their inilk Amried from 0.158 per cent to 0.203 per cent, 
with an average Amine of 0.185 per cent ; the pll. Amines ranged from 6.60 to 
6.47, with an average of 6.54. Seven animals produced rancid milk com- 
prising 19 to 100 per cent of all samples obtained from them. The mean 
titratable acidity of their milk ranged from 0.162 per cent to 0,212 per cent 
and averaged 0.194 per cent; tlie pH Amines Amried from 6.53 to 6.43, AAdth 
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cleteriiiinatioBS were made o.t' the degree of hydrolysis iirodiiceil by decreasing 
amounts of a. commercial preparation of lipase during a one hour’s incubation 
period. In the first series of experiments an aqueous medium was employed. 
The addition of 240, IGO, 100, 80, 60 and 40 mgs. of the lipase preparation 
produced amounts of acid ecpiivalent to 18.0, 15,0, 10,0, 8.0, 6.5 and 4 ml. of 
0.1 N NaOh, res]ie('tively ; the lipolytic activity of amonuts less than 20 mgs. 
is sliown. by enrvo 1, Figure 2. 


Mgt. COnnEHClM. LIPASE PREPARATION 

Fig. 2. Hydrolysis of olive oil atid tributyrin by eoniraereial lipase preparation in 
media of milk and water. 

• — Aqueous medium, olive oil substrate, 1 hour incubation, 

. Milk medium, olive oil substrate, 1 hour incubation. 

Milk medium, olive oil substrate, 24 hours incubation. 

Milk medium, tributyrin substrate, 24 hours inc\ibation. 

In the second series of experiments, inactivated milk served as the 
nuHlium. Inactivation was effected by heating the milk for one hour at 
70° C. Curve 2, Figure 2, shows the degree of hydrolysis produced in one 
hour by amounts of lipase preparation ranging from 20 mgs. to 0.6 rags. 

The emulsion of milk and olive oil proved to be more favorable to the 
action of lipase than, the emulsion of water and olive oil. By increasing the 
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estimation, of lipase, two 50 
one aliquot serving as a control. 
3 . to inactivate the lipase present. 
0 * ali<piots were added 50 ml. water, 0.5 ml. tributyrin and 4 
drops of formaldehyde. The two reaction mixtures were then shaken for 
thr(>e. miuutes and incnlmted for 24 hours a,t 20'’ C., after which they were 
diluted and t.it rated as described above. The differeuee between the. titration 
values of tile raw and inactivated samples after ineubatioii was taken as a 
luea.snre of ihci degree of hydrolysis ])roduce(l. 

'fo determine the smallest amount of li]>use Avhich could he delecded by 
this method, knouii amounts of lipase ju’eparation wore added to ])reviously 
inactivated milk. Lipase added to the controls was also iimctivatcd. Results 
obtained by this method are given in Curve, 4, Figure 2. Tiiis nielhod proved 
as sensitive as the first method for amoinits of the lipase preparation less 
than 1 mg. and more sensitive for amounts greater than 1 mg. 


RESULTS 

The tw’o methods described above were used in estimating the lipase con- 
tent of 490 samples of milk, 121 of which were rancid. The results are given 
in Table 4. In this table samples arc grouped acr.ording to llavoi- a.i)d with- 
out regard to tlie period of lactation, since there appeareil to be no correla- 
tion between tin.' peiiod of lactation and the amoinit of lipase ])resent. Table 
4 also includes the auioimt of commercial lijiase preparation whiidi under the 
same conditions produced a corresjuaidiug dt'grt'c of hydinlysis. These 
amounts were read from curves 3 and 4, Figure 2, when methods 1 and 2 
]*es])e<'!,lv(9y, were employed. 

The results indicate that all samples had a d(*tinit(‘ lipolytic- a('tioii wdiieh 
was, however, very small when compared with a commercial lipase prepara- 
tion. As determiiuid by the first method, 10 ml. of norjnal milk produced 
the same degree of hydrolysis as did approximate! 3 ' 0.15 mgs. of the lipase 
preparation; when the second method was emplo.ved 50 ml. of normal milk 
.showed a lipolytic activity equivalent to that of 0.4 mg. of lipase preparation. 

.By both methods, samples described as “very .slightly” or “doubtfully” 
rancid wtu'c found to have a lipolytic activity aiiproximately equal to or some- 
wdiat less than that of normal milk; “slightly ” rancid samples produced a 
somewhat greater amount of acid than did normal milk, dilfereiices in the 
average titrations being 0.8 mg. and 0.9 mg. for the two methods. Twenty- 
seven “veiy rancid” and “rancid” samples anab^zed by the first procedure 
showed about twice as much lipolytic activity as normal milk. One “very 
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CEEMICAL COMPOSITION OP IMILK 



iNo raueid samples arc mcluded. 

2 Expressed as percent lactic acid. 

3 Standard deviation of mean. 

Coefficient of variation of mean, 

5 Standard error of mean. 

c Corresponding to the moan hydrogen-ion concentration for the poiiod, 
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1 

20 

0 

0.176 


0.170 

6.55 


(5.05 

9. 


0 

0.158 


0.158 

6.60 


6.60 

3 

29 

0 

0.203 


0.203 

6.51 


6,01. 

4 

18 

0 

O.J8i) 


0.1S9 

6.56 


6.06 

5 

27 

0 

0.203 


0.203 

6.47 

■ 

(3.47 

(,) 

21 

4 

0.198 

0.275 

0.198 

6.52 

6,33 

6. 4; 7 

7 

24 

4 

0.203 

0.203 

0.203 

6.51 

6,47 

6.51 

8 

15 

i 

0.1 76 

0.185 

0.180 

6.49 

6.53 

6,50 

9 

22 

9 

0.212 

0.216 

0.212 

6.46 

6.35 

6.43 

If) 

9 

17 

0.162 

0.167 

0.162 

6.57 

6.4.6 

6.53 

11 

14 

18 

0.194 

0,225 

0.212 

6.47 

6.47 

6.47 

12 

0 

30 


0.203 

0.203 


6.48 

6.48 


) Ex] tressed as percent lactic acid. 


TABLE 2 


Titratablc acidity and hydroffen-ion concentration of normaU Jertivy miUc in relation to 

the period of lactation 


Lactation 

periods 

Alilk 

samples 

Titratable aeiditys 

Hy drogen-ion eoneentrati on 
(XIO-) 

pH'» 

Alean 

S. D.S 

0.V.4 

Mean 

S.D.3 

1 : 0. V.4 


weelcs 

1-4 

number 

40 

0,203 ± 0.005r. 

0.035 

percemt 

17.3 

3.68 ± 0.13S 

0.84 

percent 

22.8' 

0.43 

5-8 

4S 

0.185 ± 0.004 

0.024 

12.9 

:3.0o ± 0.08 

0.54 

37.0 

6.51 

9-12 

27 

0,185 ± 0.000 

0.022 

31.7 

3.07 ±0.07 

0,4!) 

3G.0 

6..51 

13-16 

36 

0,194 ± 0.0U5 

0.030 

15.0 

2.96 ±0.05 

0.35 

12.0 

6.53 

17-20 

, 32 

0..1 85 ±0.000 

0.029 

15.7 

3.01 ±0.11 

0.74 

24.5 

6.52 

21-24 

30 

0.194 ± 0.005 

0.031 

15.6 

3.10 ± 0.09 

0.57 

18.3 

6.51 

25-28 

■23 

0.194 ± 0.005 

0.022 

11.1 

2.92 ± 0.06 

0.42 

14.5 

6.53 

29-32 

26 

0.194 ± 0.006 

0.029 

11.1 

2.89 ± 0.U6 

0.41 

14.3 

6.54 

33—36 

28 

0,185 ± 0.000 

0.023 

15.0 

2.74 ±0.07 

0.45 

10.4 

6.56 

37-40 

14 

0.180 ± 0.006 

0.023 

12.7 

3.07 ± 0.08 

0.55 

17.9 

6,51 

41-44 

10 

0,394 ±0.000 

0.024 

12.8 

3.01 ±0.07 

0.45 

15.2 

6,52 

40““4:8 

13 

0,180 ± n.oo<> 

0.023 

11.7 

3.29 ± O.IS 

1.19 

36.0 

6.48 


TABLE 1 


Tit ratable acidity and pit values of normal and rancid milh of Id Jersey cotes 
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raiioicV’ sample analyzed by the second method produced approximately ten 
times as much aeid as did normal milk. This was, however, the only sample 
to display sueli a marked degree of activity. 

One would conclude, therefore, that all milk contains lipolytically judive 

TABLE 3 

Tilralahlo acidity and liydrnyen-ion concentration of normal and rancid Jersey milk 


Titratable aeidityi 


Ilydrogon-ion concentra- 
tion (x 10"'') 


Poscription of 
samjdes 


Very rancid, rancid 
and slightly ran- 
cid 

Very slightly and 
doubtfullys ran- 
cid 


Milk 

aainplos 


number 


Stand- 
ard Milk 
(levin- samples 
tion 


84 0.212 ± 0.0052 0.035 


47 0.1 94 ±0.004 0.023 ! 21 3.20 ±0.09 0,48 I 6.49 

131 0.203 ±0,003 0.033 ! 77 3.G8 ± 0.09 3.17 ’ 6.43 

357 0.189 ±0.002 0.027 I 211 3.05 ±0.04 0,63 i 6.51 


All rancid samples 131 0.203 ±0,003 0.033 
Normal 357 0.189 ±0.002 0.027 


1 Expressed as percent lactic acid. 

2 Standard error of mean. 
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Method 1. (10 ml. milk) i 

Method 2. (50 ml, milk) 

Milk ! 
samples ' 



Hydrolysis 
in ml. 0.1 j 
NNaOH 1 

Goni- 

numciiil 

lipase 

(xpiiva- 

lent2 

Milk 

samples 

Hydrolysis 
in ml. 0.1 

N NaOH 

■ 

Com- 

mercial 

lipase 

equiva- 

lents 


Very rancid 

Itancid 

Sliglitly rancid 

Very slightly rancid 
Doubtfully^ rancid ... 


Normal 


number 

1 

26 

32 

10 

13 

159 


number 

1 

3 

25 

9 

5 

210 


1 Expressed in terms of ml. 0.1 N NaOII lajquired to neutralize the free fatty acids 
produced during a 24-hour incubation period. 

3 Amount of commercial lipase preparation producing a degree of liydroly.sis equal to 
that produced by milk samples under the same conditions. 

5 Samples criticized as rancid by less than half the judges. 
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Rubstanco and tJiat luilk Jias a detinitelv ranoid flavor is somewhat 

more active lipolytically tJian is norma,! milk. 


STTMaiAKY AXD COXCLUKTOXS 

Data have been ])resented sliowin^' tiie titralable acidity, hydrooj(m-ion 
concentration and lipase c/aitent of the milk of animals of a dca-sey herd, all 
of which, received the same j’ation and were subject to tlie sanu' environmental 
conditions, 'The amormts foinid in miilc ci-iticizeil as rancid have been coni- 
par(*d with thosfi i)]‘esent in norma,! milk of the sanie period of Jacdatioii. 

Rancid milk was found nsually to have a higher titratable acidity and 
hydrogen-ion conccmtralioii than normal milk of the same period of lactation. 
The mean titratable acidity and hydrogeii-ioii concentration of ail rancid 
samples were significantly higher than the mean values for all normal 
samples,. 

All milk was found to contain a small amoiuit of lipolytically ac'tive sub- 
stance. Definitely rancid milk was somewhat more active lipolytically than 
was normal milk. 
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freslily drawn eow.s’ milk, Joue. Dairy Scr, 19: 235— 242. 193G. 

(2) Hileman, J. L., and CorETNEV, Eleanor. Seasonal variations in tlie lipase content 

of milk. : Jour. Dairy Sci. 18: 247-257. 1935. 

(3) Reder, Ruth, Chemical oemposition and properties of normal and rancid Jersey 

: milk, I. Ghlorido and lactose content. Jour. Dairy Sci. 21; 199-211. 1938, 

(4) Reder, Ruth. Ihid. Tl. Fat, total solids and protein content. Jour. Dairy ScI; 

,1938., 

(5) SoAtMER, H. H. Tlie acidity of milk and dairy jiroduets. TTniv. Wise. Agrie. Expt. 

Sta. Res, Bill. 127 ; 24 pp. 1935. 

(G) WiLLSTATTER,^ Waldschaiidt-Leite, E., AND Meaiaien, F. Bcstimmung der 
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A COMPARATIVE STUDY OF METHODS OF DETERMLXINU THE 
MOISTURE CONTENT OP CHEDDAR CHEESE 

II. THE STEAM OVEN AiETHOU .AT IIIGII PRESSITUE AND THE 
OLIVE OIL .METHODS • 

L A. UOULD 

Departmeni of JJairi/ JJn.'tba/uIrt/, Michiifa)! State VoUegi , East l.aimug 


INTEODUCTION 

111 a previous study (1) a discussion of the use of an open flame-olive oil 
method for the determination of nu)isture in Cheddar cdieese Avas given and 
its accuracy compared with the i\L);jonnier nietliod, slightly modified. In 
addition, a modification of the oil method amis suggested in whicli a small 
amoimt of sodium chloride was addial to the oil. The addition of the salt; 
prevented the cheese from Inmping and sticking during lieating, and also 
prevented the cheese from spattei-irig. The olHe o.il method gav^e results 
approximately 0.3 per cent above those secured by the Mojonnier method, 
wdiereas the oil method, modified by the addi1i().u of salt, gave results aver- 
a:g,ing approximately 0.55 per cent higher than the results by the Mojonnier 
procedure. 

The steam pressure oven metliod for moisture determination was orig- 
inally developed for butter (2), but has since been more widely adopted for 
cheese analysis, Sammis (3) (4) gwes in detail the steps involved in the 
moisture determination of clieese by this method, and points out that a 10 
gram, samjile is dried satisfactorily in at. least 4, to 5 hours and a 5 gram 
sample in a])oiit one-half of this time Avhen the steam pressure ranged from 
50 to 60 pounds. .According to ibis author, (cvcwsswe heating periods in the 
steam pressure oven had little elfeet on new cheese, hut old cured cheese con- 
tinued to lose Aveight at a noticeable rate. Van Slyke and. Price (5) point 
out that disastrous effects on tin', samples may occur if the oven is connected 
directly Avith a boiler carrying a high steam pressure without ha,vmg an 
intervening AmlA'c. Sammis (3) in discussing the steam pressure OYm 
method, states that ‘‘duplicates commonly agree AAoth each other within 0.5 
per cent. ” 

In connection Avitli the study of the olive oil method previously reported 
(1), samples of Cheddar cheese AAdiich were analyzed for moisture by the 
oil procedure Avere also dried to constant Aveight by tlie use of a steam pres- 
sure oven. It Avas thought desirable to tabulate the data collected and to 
compare the results obtained by these methods. 

Eeecivccl for publication February 7, 1,938. 

* Authorized as Mich. Agrie. Exp. .Sta. .Jour. Article Yo. 308 (n, s.). 
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EXPERIMENTAL 

The eiieese was prepared and kept for analysis aceording to directions 
previously outlined (1). The moisture analysis by use of the steam pressure 
oven ivas made on a- 2—3 g!*ain sample ivhieh was weighed in an ahimiiram 
dish approximately do inm. in diameter. 22 niin. in height, and provided with 
a slip-iri inverted rover fitting tightly on the inside. The drying was carried 
out in a Farrington steam pressure oven, eonneeted directly to the main line 
wiiieli carried a steam pressure of approximately 85 pounds. Two and one- 
half hours we.re usually reipiired f.o bring the samples to constant weight. 

Analysis of llie (dieese by the olive oil metbod was carried out (a) by use 
of a 5 gram sample of finely chopped cheese in 20 cc. of olive oil; and (b) 
by use of 5 grams of ebeese in 20 ee. of olive oil which contained approxi- 
mately 1 gram of sodium chloride. Tlie latter pi’oeedure will be referred to 
as the modified olive oil metbod. More detailed information concerning the 
procedure for the oil methods has been given (1). 

Differences behi'am Duplicates: Excellent checks between duplicate de- 
terminations were obtained by the steam oven method. The average differ- 
ence bet, ween duplicates of 29 trials by this method was 0.19 ± .02 per cent 
with 18 or approximately 62 per cent of the duplicates varying 0.2 per cent 
or lps,s. Only one of the 29 trials showed variation between duplicates 
greater than 0,5 per cent. The variations one might expect by the use of 
the olive oil method were discussed previously (1) in which it was found 
that in 28 trials, the average difference between duplicates by tlie regular 
oil method was found to be 0.26 zt .03 per cent. Sixtj^'-foiir per cent of these 
duplicates varied not greater than 0.2 per cent. In the case of the modified 
olive oil method, 63 per cent of the duplicates gave variations which fell 
within this range, with the average difference of 20 trials being 0.20 ±; .03 
])er cent. 

Comparison of Desidts: The re.sults of the analy,sis of Cheddar cheese 
by the steam pressure oven method, by the olive oil method, and, by the 
modified olive oil method, are given in Table 1. 

The results show the steam pressure oven method, at the high pressure 
operated, gave results averaging approximately 0.3 per cent above those 
secured by the regular olive oil method. The average of the individual dif- 
ferences for the 31 trials was somewhat greater, averaging 0.49 dz .04 per 
cent. That the oven method tends to give liiglier results i,s -shown by the 
fact that 28 of the 31 trials gave higher values by the steam oven method 
than by the regular olive oil procedure. 

The modifi.ed olive oil method gave results which for 17 trials avera,ged 
within 0.1 per cent of the steam oven method. The average.s of the differ- 
ences between the resulte for the individual trials was 0,31 dz .04 per cent. 
Ten of the moisture analyses were lower by the modified oil method, whereas 
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TABLE 1 


ir chfcur wJini dclrrmincd hij thr staim ovc-n method at 
• ure, hji the olive oil method, and hy the 
modified olive oil method 


Brc'Ksnre 
Ovoii Metiiofl 


Srunple 


Olive oil iiu'tliod 


-Modi lied oil jiietliod 


Diffcnoico 

from 

steam ovim 


.'Difference. 

from 

st:i>am ovoii 


foist are 


Moi.sture 


Per Cl til 
ilC.tiO 
;14.90 
34.;il 

33. 50 
34.14 

33.75 
34.03 

35.72 
29.09 
33.S7 
30.29 

31.73 
44.02 
44,05 

43.50 

42.76 
41.96 

43.77 
38.71 


34.69 
34.53 
34.48 
34.85 
30.63 

30.69 
33.92 


32.49 
44,62 
44,24: 

44.08 

42.82 

41.94 
43.81 

38.86 
38.34 

36.. 95 36.43 I -i 

37.02 '36.75 ■ 

33.78 32.78' '■ f'," .: ^ 

33.83 '33.54: 

34.44 34.02 -( 

,'37.54''/' .■'37.28". 

38.80 ' ' 

40.86 40.28 : -"( 

40.7.5 ' ■ ''C',,, 

35.10 34.76 , -{ 

34.57 ■ ■ 

36.37 36.46 +( 

39.. 52 40.24 : +( 

35.41 : : 35.23 '' -f 

'39.89 '. 

■■■ 40,95 " ''■ ' 

39.94 39 J5 ' 

Average,: 

31 tri als 37.19 + .47 36.75 + .49 0 

Average, 

17 trials 37.51 + .41 

^ Samples spattered wlieii attempts were m: 
oil procedure. 

** Signs neglected in computing average. 


38,07 

36,76 

37.17 

33.10 

33.32 

34.48 

37.45 

38.89- 

40.84 
40,60 
34.83 

34.85 


-0.03 
-0.19 
+ 0.15 
- 0.68 

- 0.71 
+ 0.04 
-0.09 
+ 0.09 
+ 0.04 

- 0.15 


25 , 

26 . 
27* 
28 ; 
29*. 


39.89 

34.84 

39.61 

41.91 

39.77 


+ 0.37 
-0.57 
-0.28 
+ 0.96 
-0.17 


37.42 ±.45 I 0.31 +.04** 
ade to analyze them by the regular olive 
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7 wore higher. As was observed In the previous paper, certain samples 
analyzed by the modified olive oil method could not be analyzed by the regu- 
lai* oil procedure due to spattering during’ heating which threw a portion 
of the material from the dish. 


SUMMARY 

A eoinparison -was made between the steam oven method operating at 
apjiroximately 85 pounds pressure; the regular olive oil method, in which 
5 grams of cheese arc placed in olive oil and heated to dryness directly over 
a small gas tiame; and the modified olive oil in which sodium cldoi’ide is 
added to the cheese-olive oil mixture to prevent spattering and sticking of 
tlie i'.h(‘(‘se. The results showed the olive oil method to give values averaging 
approximately 0.35 per cent lower than the oven method, whereas the salt- 
olive oil procedure gave results w’hieh averaged wfithin 0.1 per cent of those 
secured by the steam oven. 

Either of these oil methods appear to give results which, on the basis of 
these comparisons with the steam pressure oven method, would be accurate 
enough for all practical purpose.s. Further, the oil methods have the dis- 
tinct advantage of requiring less time than the oven procedure, since the 
test may be eoinpieted 'within 20 to 30 minutes, especially when the modified 
procedure is followed. : 

The modified oil method has greater applicability than the regular olive 
oil method since (a) it permits more rapid heating and drying due to the 
fact that the jDartieles of cheese do not lump together, (b) it prevents the 
chee.se from sticking to the bottom of the pan during the heating process, 
and (c) it has permitted practically all of the Cheddar cheese samples thus 
far encountered to be analyzed without experiencing the difficulty with spat- 
tering which oeciirs frequently with the regular oil method. However, dur- 
ing some recent trials, two .samples of cheese did not lend themselves to mois- 
ture determination by the modified oil method because of spattering. Both 
of these samples 'were abnormally high in moisture which may account for 
their behavior. 

Although this and the previous paper have dealt with the use of olive 
oil in the open flame test, other oils with higher volatilization points may be 
superior to the olive oil for this method of moisture analysis. It was observed 
in the trials reported that .some volatilization of the olive oiT did occur dur- 
ing heating, resulting in the form of a disagreeable odor. This slight 
volatilization, however, did not appear to have any appreeiable influence on 
the moisture results. Several trials have since been carried out using col ton- 
seed oil, and indications are that this oil may be superior to olive oil for the 
moisture test- It has a higher volatilization point and is considerably less 
expensive. Mineral oil is les.s satisfactory since it requires a relatively low 
tempej'ature for volatilization. 
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THE KEEPING QUALITY OP BUTTERS 

T. TJ]E KATES OP DETERTOKATION OF BUTTERS MADE FROM 
CREATES OF DIFFERENT ACIDITIES AND STORED AT 
VARIOUS TEMPERATURES* 

D.E(mGE E. TTOLAT, P. A. WRIGHT, W. WHITE, and E. F. HEYSEIEE 

T)i vision of Dairy Evsmrvh Lalt oratories, Bureau of Dairy luilustry, 17. S. l>. 

The questioji of the effect of tlie aeicUty of ereaoi upon the keeping (piality 
{»f its butter has been the suT:),ieet of nuiueroiis diseussions and investigations, 
AYhile it is generally agreed that butter made from .sAvoet cream keeps better 
in storage tlian butter made from a(ud cream, there seems to be some differ- 
ences of opinion on this subject when dealing with a pi'oduct made from 
cream knoAvn as “JoAV-acid cream.” Furthermore, all acid cream blitters do 
not exhibit the same rate of deterioration in storage, bni Amry in this respect 
Avith the degree of acidity of the cream from which they were prepared. 

In reports of the loAva Experiment Station (1) (2) (1890 and 1892) work 
is reported AAdiieh shoAved that butter made from sAA^eet cream kept better 
than did butter made from sour cream. In each instance raw cream was 
used. Studies begun in 1905 by the U. S. Department of Agriculture (3) 
(4) (5) of the influence of the acidity of cream upon the keeping quality of 
butter, e.stablislied tbe fact that butter made from iinripened pasteurized 
sAA-eet cream maintained its fine quality to a high degree during at least 
8 moiitlis of storage at 0° C. 

The deterioration of butters made from creams of different acidities aaus 
studied by White, Trimble and Wilson (6), Arho found that butters made 
from creams AAuth acidities of from 0.15 per cent to 0.31 per cent kept Avell 
in storage at 0° P. for 8 months. After 12 months at 0“ F. butters from 
creams of from 0.15 to 0.25 per cent acidiiy bad deteriorated less than those 
made from creams of 0.28 to 0.31 per cent acidity, and the latter had deteri- 
orated less than those made from creams of higher acidities. They found also 
that ripening cream Avith a lactic culture, CA'Cn to relatiAT-ly Ioaa" acidities iiu- 
proA^ed the score of the fresh butter tberefroin, but the improvement Avas 
usually lost in storage. The deteiioration AA^as judged entirely by loss of 
score. The j’esults upon the butters from cultured cream confirmed the con- 
clusions of Mortensen (1922) (7) that ripened (U'cam butter received a higher 
commercial score than did SAveet cream butter AAdien fresh but tJiat SAATct 
ci*eam butter kept better in storage. This author states further (1936) (8) : 

“Research 0 ]i cream I’ipening AA’as continued for seATral years and Ave 
recommend at present that the acidity shall not exceed ,36 per cent in the 

Received for publication February 30, 1938. 

* Presented at tbe meetings of the American Rutter Institute, Chicago, 111., Kov. 30- 
Dec. 1, 1937. 
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serum. That reirreseuts an aeidityun a 30 per cent cream of .70 x .36 or .25 
per cent, AVliether this figure will lie changed somewhat in the future will 
depend on the research of the next few years ; it is my belief that it is about 
right. By applying the proper sj'-stem of ripening, this degree of acidity will 
produce flavor and keeping qualities superior to those of sweet cream butter. ” 
In order to determine accurately the relative keeping quality of butters 
from creams of different acidities their rates of deterioration over a rela- 
tively long storage period must be known. This is especially true of butters 
made from low acid creams whose rates of deterioration are sIotv in the initial 
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periods of storage and accelerate with increased time of storage. In the 
present work, therefore, samples of each butter were, except in a few cases, 
scored and tested at regular intervals until the respective butter was declared 
unfit for consumption. 

Though “score” has proved invaluable as an index of the quality of 
butter it is not especially valuable as a test by which chemical changes of 
butter may be detected or followed with accuracy. It is rather an 023 inioii 
of quality based iqion a number of factors arid lias no definite meaning except 
as it relates to edibility of the i^rodnct. In the jiresent work the “score” has 
been su,px>leinonted with chemical tests wdiicli have proved of value in the 
study of the deterioration of fats and oils. These tests have furnished data 
of a quantitative nature by means of which the rate of deterioration through 
oxidation changes have been accurate]}^ exjiressed and the relative value of 
tlie score method and other methods determined. The data obtained fur- 
nished also some information upon one of the major problems under con- 
sideration ; namely, a method which would indicate early in the storage period 
the susceptibility of bntterfat to chemical change and could therefore be used 
to predict keeping quality. 

EXPERIMENTAL 

Fresli creams of 0,12 to 0.14 per cent acidity were jiastenrized and churned 
to furnish the control samples of butter. Other samjiles were pasteurized, 
brought to an acidity of approximately 0.20 per cent, others to acidities of 
approximately 0.30 and 0.40 per cent, respectively, and then churned. The 
butters from each churning were divided into five lots and samples of these 
were stored at each of five different temperatures. The chosen temperatures 
of storage were 20° C., 10° C., 0° C., - 10° 0., and - 17° C., respectively. The 
samples stored at — 17° C, were tested and scored at 90-day intervals, those at 
“ 10° C. at 80-day intervals, etc,, as indicated in Table I. 

The tests chosen to indicate the rate of deterioration were score, peroxide 
value, time of bleaching at 42° 0., and two dye reduction tests. The last 
four of tliese tests are definitely related to oxidation, a reaction which our 
studies on fats and oils have led us to believe is directly and indirectly an 
underlying cause for many of the off flavors of butter. Because of many 
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(liffieiilties om'OiiivtertHl in the application of the dyo reduction tests, the dal a 
relating to tiiis phase of the work will not he presented liere. 

In order to obtain, a true value for the rate of deterioration, and one tliat 
would be eoniparable for the different butters, especially for those liekl at 
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cliff o‘j‘(‘nt t(.niiperatiires of storage, the snrfaoie layer was cliso-arded in each case 
bet'oro the samples to be tested were taken. After scoring, the remainder of 
eacli saiuplo' was melted at about 50° C. and the fat filtered. This fat was 
then used in the various tests. 

IMie diita obtained are given in the following tables and charts. The 
ivsnlls upon each individual sample are of no particular interest, hence the 
average's for the samples in each partietilar groux) have been used, exceiit in 
t!u" uialtcr of 'A'emarks by the scorers, which of course docs not lend itself 
to such treatment. The remarks of the scorers are given in tables 2, 3, 4 and 
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Fig. 2. The rates of peroxide formation in butters made from creams of different 
average acidities and stored at various temperatures. 
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5. Tlieir especial significance will be discussed later. Ill Table 1 ai-e given 
the averages of the values obtained with each test upon the samples of britter 
in the various groups. 

Since the periods of storage between tests varied with storage lonipera- 
tiire, it is difficult to obtain a true eomparison of the rates of variatioji. in tlu^ 
values from this table. Such a eomparison may be made mth tlie aid of the 
following graphs. The values in Figure 1 indicate the relative rate of loss 
in score in butters from creams of different average acidity, when the butters 
are stored at the indicated temperatures. 

The first marked difference is that of rate of loss in score by the samples 
of different acidities,, at each temperature of storage ; except in the ease of 
butters made from creams of 0.13 and of 0,19 per cent average acidity. 

The graphs indicate further that the rates of deterioration at the lo^ver 
temperatures are not constant but jirogress very slowly for a period of time — 
the length of this phase being determined by the temperature of storage — - 
then accelerate. No “period of induction ’hfor the changes that take place 
were noted in those samples stored at 10° and 20° C. 

The primary stage of oxidation of fats is the addition of oxygen to the 
imsatnrated bonds of the imsatnrated acid eomponeuts, to form peroxides 
as follows : 


These compounds are stable at ordinary temperatures in relatively low 
concentrations, and their amounts may be determined accurately tlirongh 
their ability to liberate iodine from potassium iodide in acid solution (9). 
Purtlum oxidation of these compounds results in sj:jlitfing of the acid with 
formation of conpjonnds possessing tallowy flavors and odors. lMie rates 
of the formation of peroxides in the different butters are shown in Figiun 2, 
i\s in the case of the experiments in which the drop in score was used as a 
criterion of deterioratioji, those butters made from creams of 0.13 and 0.19 
per cent average acidity show the same rate of deterioration when judged by 
the rate of peiuxide formation. With increases in the acidity of the cream 
to 0.31 and 0.41 per cent, ix^pectively, the rate of oxidation increased. 

The results obtained with the bleaching test were not so (ionsistent as those 
already given, but show the same order of the rates of deterioration for the 
different samples as was shown by the same samples of butter wdien judged 
by the loss in score or by the rate of peroxide formation. 

Of the three tests discussed the peroxide value and the bleaching test 
relate definitely to oxidation. The score may reflect deterioration by oxida- 
tion, but is considered as a test which takes into consideration defects that 
may be the result of a number of different causes. Hence, to understand the 
type of deterioration which led to a loss in score in any particular sample, 
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tho remarks of the scorers are of especial value. These are given in Tables 2, 
3, 4 , and 5. 

A survey of these tables indicates little or no difference between the but- 
t(‘.rs made from creams of 0.13 and G.19 per cent acidity in the type of deteri- 
oration during storage. In none of these samples did the scorers note a 
metallic, tallowy, or fishy flavor, although some samples were stored for 360 
days at - 17° G. Samples of butter made from 0.30 and 0.40 per cent acid 
cream possessed metallic flavors and fishy flavors relatively early in the 
storage period, the time of their oceurrence depending upon the temperatui'e 
of storage and the acidity of the creams from which they were made. Metallic 
and fishy flavors oeenrred more frequently and earlier in the storage period 
in the butters made from creams of 0.40 per cent acidity than in that made 
from 0.30 per cent acidity. 

The relative efficiency of the different temperatures in promoting keeping 
quality of the dilferent butters may be determined from the values in Table 1. 
The relative efficiencies have been sliown graphically by plotting the time of 
storage in days required by each butter at each, storage temperature, to result 
in a loss of two points ill score. 
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TEMPERATURE OF STORAGE (''C.) 

Fia. 4. The number of days of storage necessary at the indicated tcmijoratures to 
result in a loss of two points in the score of butters made from creams of different acidi.ties. 
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A doeroase oi: tJie ttniijiarature from - 10*^ C. to - 17° G. does not seem io 
deci'('ase (lie susceptibility of butters to deterioration, to so great an extent 
as do similar decreases iii the higher temperature raiig'es. 

The gi-aphs indicate also in a general manner the relative keeping quality 
of butlers made from creams of different aeidities. 


DISCUSSION 

Butters mach; from {-reams of different aeidities grouped tliemselyes simi" 
huiy when tlieir kci'piug (juality was judged by any of the three tests used. 
In ea(-h case pi’acticaliy ]]o difference was noted in the values obtained upon 
butters from cr(>ains of O.ld and 0.19 per cent acndity at any of the chosen 
tempei-atni-es of stoi-age. In other words, the rates of (ieteriorationpf sweet 
cream buttei-s and of hiittcms made from creams of less than 0.20 per cent 
acidity, developed by pure cultures added to sweet creams, were practically 
hhmticai. TVlietlier or not butters made from (n’eams of acidities slightly 
greater than 0.20 ]ier cent, jiossess a similar rate is not indicated by the data. 
Butters made from cream of an acidity of 0.30 per cent or more were found 
to be inferior in keeping quality to those made from sweet cream. 

From the standpoint of reliability in judging deterioration, the score 
method will probably always be preferred, bedause of its direct relationship 
to edibility. However, it may not be directly related to any one tyx^e of 
chemical change and lacks in exact quantitative aspects, especially after the 
initial deterioration changes have taken place. Below a score of 89 the droi.! 
in scoi-e does not seem to correlate directly with the magnitude of the chemical 
cha}igos tliat take place. This is noted especially in the relationship between 
scores and peroxide values of the samples stored at 20°, 10° and 0° (see Figs, 
land 2). 

Tlie general similarity in the Tates of deterioration, determined by the 
loss in score and by the development of iieroxide, throngbout the period of 
storage, in spite of the fact that in scoring all off flavors and odors are taken 
into consideration, seems to verify the hypothesis that there is a direct rela- 
tionship between rate of oxidation and loss in score, or stated moi*e directly, 
the oxidation reaction seems to niideilie the various changes that are respon- 
sible for the loss in score. 

A measure of tlie rate of oxidation of a butterfat seems, tlierefore, to be a 
direct measure of the rate of deterioration even though the direct end product 
of this reaction — tallowiness — may not be noted in the scoring. 

Phshy flavors and odors in butter liave been sliown to be caused by an acid 
medium and e.speeia]ly wlien accompanied by oxidation promoted by metals 
(3) (10). The present results verify the conclusion that acids promote this 
type of deterioration and show also that spontaneous autoxidation wdll aid its 
lievelopment. However, it appears that an acid medium is the major factor 
<mueerned, for the amount of peroxides developed in sweet cream butters was 


398 




G. E. HOLM, r. A. AVRIGl-IT, W. WHITE AXD E. V. DEYSHER ; 

' W 



( \ 

qjceks ^ 

PiOioU\ 


A II 

iliees(' f. 
liu'h lo; ’ 
nilk by. ■ 
laviny: . 1' 
(> 142“' . 
■xjuai'o 
t is ]lC>£ . 
itandar 
skiiimie !j 
ikimmc 
Old liol 
Fro; ;; 
diglitiy I 
iVmei'ieil 

)i; fat. vt'4. 

'-’t' 

\«34. .1 

i 

I 

Bali I 
.ng‘ the 
v^al SI 
soaps f 
seria a 
By 
.veil ri; 
ialciiiir 


eciiial to or greater at the end of the storage period than the ainomits 
in the aeid ereaiii blitters when ilie latter possessed a fishy flavor, yet none 
ul‘ the blitters made from cream of an acidity of 0.20 per cent or less deYeloped 
a fisliy flavor. The exact role t'liat oxidation may play in the development of 
fishy flavors is not clear, 

4410 ofliciency of different temperatures of storage in promoting keeping 
rpiality is shown in Figures 1, 2, and 3. Their rehitive value is shown in 
Fi.g. 4, which seems to indicate that a drop in storage temperature from -'10° 
(t to - 17° G. does not re.su}t in an increase in keeping quality proportionate 
to tiijit uhserved for a similar lowering at a higlier temperature range. 
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fSr^ECIF[(^ HEAT AND THE PHYSICAL STATE OF THE 
PAT IN CPvEAM 

A. LJ. TU.SrK)I AND PAUL F. STIAEP 
Drparl of Dairy [ndnslry, CornoU University, llhaaa, Kcir Yark 

, , ’ INTRODUCTION : 

The pltysieai stale and alterations in the physical state ol! the Sat in tlie 
globules ot‘ milk and eream olTer the most reasonable <'X])lana.tion Tor the 
protbtmd etfeeh. of temjieratnre on creaming, cream riseosity, foaming, clnini- 
ing, lii)asft activity, and surface tension. Many of these effects are reyer- 
sible and ari' probaldy produced or influenced by the materials adsorbcid on 
the surface of tln^ globules when the fat is in different physical states. In 
ordei' lietler to und(?rstand the iuffuenee of temperature on milk products, 
a, knowleflg’e of the })hysical state and alterations in the physic-al state of the 
fat in the globules is necessary. Information obtained by a study of milk- 
fat in mass cannot be used as indicating accurately tbe pljysieal state, of the 
fat disjiersed as globules. Ecediiig occuiTing in a mass of fat will influence 
the crystallization of the wliole mass, but in fat dispersed as globules seeding 
will affect only the fat in tlie globule in which the crystal happens to form, 
and will exert no direct effect on the .fat in other globules. This leads to a 
much slower attainment of eipiilibrinm. Furthermore the eiyslals are larger 
in fat in mass, as compared with fat in globules, and this mfiueiiees tlie rate 
of solution or melting on healing. Crystallization in both fat in mass and 
in glohuh's is influenced by the rate of cooling. 

A study was niuhu'taken to gain information as to the physical state of 
the fat in globules at differeni, temjjeratures and the rate of attainment of 
a constajit physical state at tlie different temperatures. Determinations of 
specific heat were used as one method of following the alterations in the 
state of the fat in the fat globules. 

CdieTrenl (3) observed that the solidifleation of milkfat was ai-eompanied 
by the evohition of lieat. Fleise.lnnann (5) (6), Fjord (4), Landois (9), 
Ohanoz and Yaillant (2), Sclinorf (.10), Hammer and Johnson (7), and 
Bowen (.1) have I'eported specifle heat values for milk and cream. The 
etfeet of fat lias been studied more specifically by Pieischmanu (6), Ham- 
mer and Jobnson (7), and Bowen (.1), the latter reporting values obtained 
by tbe XI. S. Bureau of Standards. There is no assuraiiee that the fat was 
■in equilibrium at the different temperatures used. The use of an ordinary 
calorimeter involves difficulties when used to determine the specific heat of 
milk and cream at temperatures within crystallization range, because con- 
siderable time is required to a.ttain the equilibrium state, and during this 
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time tlie lieat excliaiige between tlie calorimeter and its surroundings makes 
up an ever increasing’ part of the total heat measured. 
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EXPERIMENTAL 

Method , 

'The method of mixtures Avas used, since it avoids the errors duo to large 
values for heat exchange Avith the surroundings, and has a rejuitation for 
high, accuracy. Quart thermos bottles were used as containers. "Warm 
water from one bottle was poured into colder cream or milk contained in 
aiuitlier. The thermometers used Avere graduated to 0.1° (t. and were cali- 
brat(,*d against each other over the range used— from 0 to 75° C. All read- 
ings were made with the aid of a magnifying glass and were estimated to 
0.02° C. The errors and heat losses in the prcicedure were studied, and all 
GC|uipmen1 and procedures wm’e thoroughly standardized. Tin; heat “loss’' 
to the coniaioer and during the manipulalion was found to he given by the 
.following e(piation : 

Loss calories = Ki (tj- - 1 i ) K 2 (1 w - i ,- ) 

where K'l and ai’c constants repi’eseiiting the lieat equivalent of the 
apparatus and heat lost in pouring, respectively, 
tf = tinal temperature of cream-water mixture, 
tj = initial lemperature of the cream, 
t\v = th(‘ temperatui’e of the warm water before pouring, 
and tr the temperature of the room. 

It was found hj^ experiment that within the normal limits, the relative 
humidity of the room exerted an effect so small that it could be disregarded, 
'rin' constants were determined by calibration with water, the room tempera- 
tnrcs varying from 2M to 28° G., cold 'water varying from 5 to <39° C., and 
warm water varying from 21 to H{)° G. The constants were calculated by 
the method o)‘ least squares, and for a typical pair of theianos bottles gave 
the equation : 

Loss calories = 25.35 (tf-ti) i 3,38 (tw-t,.) 

About I15() grams of cream and 250 grams of water were used. The 
amonuts were determined by weighing. The specific heat of -water Avas 
taken as unit.y, and after eorreeting for the heat loss, the s])e(‘ific, heat of 
the cream w’as calculated. 

Results 

The s])ccifie heat of skimmilk aaus determined both by the metliod of 
mixtures and by means of the eonveutional calorimeter in Avliieli heat Avas 
produced by an electric heater immersed in the milk. Within rather narroAV 
limits the same vaiue.s were obtained by both methods. This indicates that 
the heat of dilution involved in the method of mixtures is negligible. The 
aA’-erage value Avas found to be 0.943 witli only slight deviations for the 
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various samples over tlu' temperature range studied. The speeitie heat of 
tlie fat in tlu* eream was ealeulated from the specific heat of Ike skhuniilk. 
1lie specific heat and tlu' fat content of the cream. 

th’eani of ahnnt 40 per cent fat content obtained Prom mixed milk was 
first warmed to 45'-’ (h and was then, cooled rapidly by imnn'rsing Hifi con- 
lainm* in water thi‘ leni[>ei‘atnre of which was about C. below tlie final. 
t(miperatnre tlcsired for tlu' ei’(.'am. As soon as the desired teiuiieraiure of 
the eream was reached, the p'inperatnre of the water l)ath was adjusted lo 
ilie 1empej*atnr(' of the crt'am, and an ali(pint of the cr(*am was i‘omov<'d at 
onee and its si.)e(‘iti(' tti'al d(n(n-mined. .'Determinations of .s[)e(‘ific Jieat were, 
eontimu'd at intervals until it was evident that a constant value Foi* that 
l^artieular tein)H'i*a1 ure had IxKrn reached. Before introdiicinu’ the cream 
into the bottle, tin' tem])era1n]*e of the thermos bottle was adjusted to that 
of the er(‘am by means of wa1('r. The temperature of the warm water which 
was poured into the eream was so adjusted that the resulting mixture W{juld 



ha\’e a temperatnri' of 40'' C. or slightly a.bove. .Tn this way values were 
obtained for the heat required to warm to 40° C. cream having original tein- 
pi'ratures ra,nging from (J to G. The specific heat values thus obtained 
are the average specrific heats for the temperature ranges. The speeifK'. heat 
values attributable to the fat alone are presented graphically in Figure 1. 
This figure indicates that if llie, cream is cooled rapidly enough the fat at 
rather low temperatures may for a short time still be lifpiid and have the 
s])eeific heal of liquid fat. Crystallization soon begins, however, and eon- 
tinues for about 4 hours, since the specific heat increases for a period of 
approximately 4 hours. After tliis time the change is slight. 
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The effect of season and feed of the cow on the hardness pf the fat has 
heen studied by Hunziker, Spitzer and Mills (8) and others. The fat is gen- 
erally less hard on pasture than on dry feeding. Figure 2 shows that there 
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Fig. 2. The apparent apoeifie heat of milkl'at in cream produced in the luonlli of 
June and in Oetoher. Cream wanned from 10° to 40° C, 


i.s also a difference in specific heat of the fat in the temperature range in wdiieli 
crystallization of fat occurs. 

Aliquots of cream, one at equilibrium at 15° C., the other at equilibrium 
at 20° C., differ in the number of calories required to warm the cream from 
equilibrium at 15 to equilibrium at 20° 0. by the dhferenee in the amount of 
heat required to raise each to 40° G., a temperature at which the fat is liquid. 
Using this procedure, the heat required to raise milkfat from successive 
equilibrium states at 5° C. intervals in temperature was calculated. In Table 
I are recorded the average equilibrium specific heat values of ihe fat calculated 

TABLPJ 1 

Apparent specific heat of fat in cream for each C. iiiierval ranginfj from 0 to 4/)'^ C. 

Mill' produced in October and November 

rr ^ ^ , Heat Average 

Temx). Apparent TTeat rerjuired sp. heat 

range 'i’ ^ ’ sp. heat required 5°C. for 

intervju interval 


Tempera- 

tiire 

interval 
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from Hie ealorio^s required to warm lo 40'^ 0. ei’eani lu'ld n1 a series of tempera- 
tures, The to1al number of calories required io warm the fat tliroiqdi the 
given temperature raiig’e was tlieu (-aleulaled. and by ditfereiic.e Hie iuere- 
meuls ill calories for each o degrees. In tlie next to the lyst (silumii tlie aver- 
age specific heal of Hie fal in eai-h 5 degree range is given. This table indicates 
that the aiiyiareut specific lieat of the fat varies from 0.47.") for lujiiid fat lo 
.1.85 for the tenijieratni’c range lietweeu 15 and 20'* 0., the range in wliieli the 
greatest change in physieal stale occurs. If smaller increments in the region 
of 15° ( t. had been tahmi, still higher values might be obtained. The data in 
this table are in general agri'ement with tliose of Fielsehmaini (6). Hammer 
and Johnson (7), and Bowen (I)- The data from Table 1. were used to cal- 
culate Hie specific heat increments over the temperature range of from 0 to 
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Fig 3. The oaleulated apparoul; sipoeific, heat of jiiPkfal; and of milk and cream, 
within each C. interval in the 0-3tF' (.!, and in the 30-40 ■’ 0. range. The calculatimi.g 
are ])a.sod on valne.s obtained on samples which had heeii stored at the various tonipera- 
tures for 1 hours. 

40° 0 . of milk and cream eoutaining various percentages of fat, and the 
resnlts are given in Table 2. The relationships are more readily visualized in 
Figure 3, 
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Sprcijic Itnil of slimniM", cream, and mill- fat fflol) al rs for iU inlrrval/f rmujing from 0 to 
40° C. mUl' produced in October and Xovem'hcr 


Fat t'outent pcM- cent 
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DISCUSSION 

The following- melting point temperatui'es are typical of those given in 
the literature: tristearin 71° C., tripalmitin 65° C., trimjunstin 55° C., 
and triolein -5° C. Stearic^ palmitic, myristic and oleic are the prin- 
cipal acid components of milkfat. Milkfat may be considered as a solution 
which on cooling becomes supersaturated with respect to one or more of the 
mixed glycerides of which it is composed. The uncertainty and indistinctness 
of the so-called solidifying point would be expected, since a true solidifying 
point is not involved. ^ The temperature at which a supersaturated solution 
begins to crystallize varies w conditions, such as degree of super- 

saturation, agitation, seeding, etc. Furthermore, after crystallization starts 
the rate of erystallization of a .solute from its supersaturated solution may 
vary greatly and crystallization may extend over a considerable period of 
time. The crystallization of milkfat is still fui-ther complicated because on 
cooling it probably becomes su])ersa1n rated with res]iect to more than one 
solute. jMilkfat <'an readily be fractionated into one component which will 
not melt unless heated above 45° 0., and into another which will not solidify 
when cooled to 5° C. 

The so-called melting point of milkfat is not definite because ive are really 
dealing with a temperature-solubility relationship. As the milkfat is 
Avarmed, the solid glycerides become more soluble in the liquid fractions, and 
an appreciable increase in solubility is noticed in the region of 15° C., but 
complete solution is usually not obtained until the fat is heated above 80° C. 
The rate at which the crystals dissolve is dependent uimn their size, which in 
turn is dependent upon the rate and conditions of the jirevious cooling. 
These phenomena are all demonstrable Avith milkfat in mass. 

On cooling, the lag in the formation of the solid phase in milkfat in the 
globule state is much greater than for fat in mass. 

The alteration of the specific heat of cream Avith time Avas used as a method 


specks 

lactate. 



for followiiifi’ tho rate ol! formation of solid milkfat at the various Unnpora- 
tiires. Itr-low 20^^ C., the 5 >Tea 1 er jmrt of the orystallizaliuii is oompiolo ip 
a])out four liours. Tliis is in apn'oment with some exp«u’inK*n1s oarviod out 
hy Troy and Sliarj) (11), who ,show(‘d that soliditioutioii of llie fat ‘iioljulos, 
as indieau-'d by rosistanoo to prossiiro in the eent rif uge, was imt eompleio in 
two hours, but was complete in five hours, at 3° C. 


CONCLUSIONS 

1. Tlie method of mixtures is a reliable method for the <let<M‘miuatiou of 
spe(?ifi(: heat, of cream within the raupe in which a chaupe in the relative 
amounts of crystalline and liquid fat occurs. 

2. AVhe.n cream is cooled to temperatnros within the raiifi’e of 0 to 20° C„ 
the phase adjustment is nearly coni] dele in about 4 hours, so far as this is 
indicated by the specific heat. 

8. The average ecjuilibrium specific heat for milk-fat in the globules for 5° 
C, temperature intervals is as follows: 0-;")° 0., 0.89; 5-10° C.. 0.95; 10-15° 
C., 1.43; 15-20° C., 1.85; 20-25° C., 0.575 ; 25-40° C., 0,475; for fat in milk 
produced in October and Nioveniber. 

4. A variation in tlie specific beat of the milkfat with feed or season was 
shown. 

REPEEENCES 

(1) Bowen, J, T. The upp1ie;itif)u of refrigeration to the handling of milk. U. S. I). A. 

Dept. Eul. 98, 1914. 

(2) CH.1.NOZ, M., AND Vaillant, P. Oliulour speeificpic de (piel([ue,s iiquidos <!(' 1 'organ- 

Lsme. Jour, do phyaiologio et de pa.1;hologie genei’ule 8: 4111-416. 1906. 

(8) Ceievreul, M. Eaits ]->our serviv vi I 'histoire du buerre do vaelie. Annulos de elieuiie 

et de pliyalqiie, 8er. 1,22: ::i06-374. 1823. 

(4) Pjoki), A'. J. Bt'retning om For.spg jiaa Tsinejeriel.s Oinraiuic'. Tid.s.skrift for 

Landpkdnoini, 4 de t'*aekkc 11; 16. 1877. ((!onrtesy of Prof. N. Kjaergaavd- 

.lens('ii, Kgl. Vetei’inaer og Landboindskole, (loiienhagen, Dcnimark.) 

(:")) Fleischmann, tV, Die speeili.selie Wiirinc der Mileh, etc. Sitziingslierichtc der 
kuuiglielie bayeriHoh Akadeiuie di-r tyissenaehaften zu Munehen 4; 97—108, 1874. 

(6) Euiiscn.VANN, tv. L’ber de spoeiiiselie Wlirme der Slileh. ,Jour. f. Laudwirt.schaft 

50: 533-570. 1903. 

(7) ilAArvER, B. W., ANO .loHXSON, A. It. 8’he Hi)eeifie heat of milk and milk deriva- 

tives. Iowa Agr. E.xp. Sta. Ee,s, Bid. No. 14. 1913. 

(5) TIcnziker, O. F., Mills, li. C., and Spitzer, (1. Moisture eiuitrol of butter. I, 

Faetors not under eontrol of the bntterninker. Indiana Agr. Exp. Kta. Bui. 3 59. 
1912. ■■ ■ . . . 

(9) Lanbois, L. A te.xtbook of hiun.au jihysiology. Translated from tho Oth Oernnm 

Ed. p. 389, 1905. 

(10) ScHNORE, C, La elialeur speeifique dii lait. Eevne genorale du lait 4: 313-315. 

1905. 

(11) Troy, li. C., and Suari^, P. F. Physical factors iiillnenciug the formation and fat 

content of gravity cream. JoKCRKAri op Dairy Scienve 11; 189-236. 


iliOfvse 
lig'h te; 
niJk bv. 
laviii*' i 
-o J42° 
square ' 
it is lie£ 
stand a 1 ' 
dd]ume 
diimniG; 
ind liol ,i 
Froj,;j 

A.itieriek- 
:)f fat 


i 


M34, 


Bab 
ing the 
Sly 
3oaps fc 
teria a<j. 
By:; 

well rl] , 
ealcimp.^j ■ 

■Ml 

••'d 


t' 




BOITXD AVATEB Axn TTS liHEATION TO SOAJ E miny rBODir( 'TS 

il. FACTORS APFKCTJNG TIXK BOirxn ,vATKR OOXTBXT 

UJ:* PJ?()])lT(-!'-|tv^..v 

<'• :fJAfrLj.: axi. iiakry pyi-xsox^- 

i III III t>j Dan II IT iixhaii ill'll, Tlia Pi iiti.-iilrania Klnh (‘oUcfir 

by rariona Oeahuonts. Hav„A“o I aBs 

qnickly by va]'vin{! the leiiinentnii.' ■ic-Crt' “’'“"8''’'* 

electrolytes, pressure, etc.” ' energy, presence ol: 

the produeriifmiert^^^^^^^^ S'™”*? “'b>i(W stability to 

factors that iuilueuee the hound 4aie^eout™f If 'ihfnTl”^ 

”■ «««• --^faeture, it^™^ clfaTr” 

chats has never been .leHnliely established. Therefore a si„dv n n 

EXPEKIAIEX'TAL ’AIETEODF 

dma^ihed helovo (1)‘'. ' ' ' expcmieEtal motliods e«oc 1 .vere 

Tfioeivod for public.ation Polirutiry 9^ 1938. 

_ "• Antliorized for publication on January 22 1938 v ooo . , 

Exp;riu;ont stVLi; ' 

School of The ««biu5tted lo the Graduate 

of Philosophy, 1937. ^ ^ fnhilhnent ol: the degree of Doctor 






407 


4-08 


C. D. DAIILE AND HARRY PYENSON 


The Effiol of pH. on the Bonnd Wafer Content of Cnaehi Soh 

A sliidy wnf^ inade ot! tlip eirect of pH on tlie bound Avater content of 
easein .sols. Tlio casein used Avas pure casein (Pfaustiehl). I1 ayus dispersed 
Avitb sodium bicarbonate to obtain tlie desired pH Tallies. The elfeet of 
inereas('d and decreased pH Avas d('terinined. using a casein sol at a pll of 
{).('i0 as 1be control. Table 1 gives a sumiuary of the dala obtained on the 
(‘ifecl of [)]{ on 1h(‘ bound Avat(M' eonient of casein sols. 

TABLE 1 
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Sainple 

TP nil's 
aged al 
40" IL 

Per 

cent 

solids 

pH 

Tis- 

cosity 

eenti- 

poises 

Per 

cent 

add 

P('r 

cent 

bound 

water 

(Ivums 

buuiid 

water 

per 

gram 

solid.s 

L (’usi'in Sol (pH 

5.83) 

4 

2.79 

5.81 

. 1.244 

0.125 

1 .00 

0.38 



24 ■ 

2.79 

5.83 

1.283 

0.125 

1.24 

0.44 

'■1. PuHciii Hoi (])H 

0.(39) 


2.97 

0.64 

1.079 

0.12 

2.29 

0.77 



, 24 

2.97 

0.09 

1.718 

0.12 

2.42 

0.81 

o. Casein Sol (]PT 

7.30) 

4 

3,51 

7.34 

1.442 

0.115 

1.37 

0.39 



24 

3.51 

7.30 

1.540 

0.115 

1.77 

0.50 


The hydrogen ion concentration is probably one of tlie most important 
factoi's iriA’-olved in the study of the bound Avater content of dairy products. 
It probably has a detijjite inlliieiice on the anionut of Avater bound in daily 
products since most proteins haiai aa'cIL defined isoelectric points or zones. 

The .studies AA-'ith casein sols in Table 1 sIioaa' the importance of optinmin 
])]-! in order to have maxinnnn bound Avater content. Increasing in* decreas- 
ing the ])H from the “normal” brings about a decrease in the bound AA’ater 
confent. A decrease in ])H appears to be slightly more detrimental to lhe 
bound water conlent than an increase' in pH. 

The Effect of pR on- the- Bound IfbdfO' Content of Concvnl ruled Milk Plustna 

The pH of normal ice cream niixes made from fresh products is usually 
betAA’-een (1.2 and 6.4. Since pH plays such an important part in protein 
stability, it Avas thougiit that altering the pH of a concentrated milk plasma 
Avould aff('et the bound AA'ater conieiit. Sodium Ihcai-bonate Avas used to 
change the pII in the tAi'o sanifiles. The pH of the fresh control AA'as 6.22 
Avliioli is normal fur an ice cream mix. The results of these trials appear in 
Table 2. 

Increasing the pH in the range studied has a marked effect on the Avatei- 
binding capacity of the concentrated milk plasma as can be seen from Table 
2, A decrease in the bound Avater content resulted AA’hen the pH Avas in- 
creased to neutrality and slight alkalinity. It Avill be noted that although 
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The <'ff(c( of Inr-rLasiiu; ihe pll on the hound water content of eoneenlrnled unit piofima 
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Pour-, yiiik PIusiuu 

U 

17.57 

6,22 

o.oOO 

0.38 

■ 7.2 

6.10 

0,(1 4; 7 

pit ().22 J 

4 

17.37 

6.24 

€U83 

0.375 

7J'j 

6.70 

0.384 

24 

17.57 

6,22 

7.031 

0.375 

7.4, 

8.12 

0.462 

Cone. Afilk I’lnsniu j 

0 

17.01. 

7.05 

C).1S3 


0.1 

4.78 

0.281 

pH 7.05 1 

4 

17.01 

7.08 

5.203 


8.9 

5.60 

0.323 

24 

17.01 

7.0S 

(:),459 


0.2 

6.62 

0.383 

Cone. HiJk .Flnsinn 

0 

17.31 

7.35 

6.183 


O.-l 

3.80 

0 

1)R 7.35 

■ 4 

17.31 

7.37 

6.755 


0.2 

4.77 

0.275 

2t 

17.31 

7.37 

6.459 

. 

0.5 

4.05 

0.234 


Vis- 

cosity 

eeiiti- 

poiaes 


P(?i‘ 

eeiit 

ueid 


Aleo- 

liol 

no. 


per 

et'nt 

bonjul 

wah'T 


Ornuis 

Bound 

waito- 

]KT 

frrfun 

solids 


a docrease in bound water eonleut- resulted on increasing the pH, the protein 
stability as ineasm-ed by 1be aieobol number increased. 

Aiiolber series of samples was made and the (‘fl'oct of decreasing the pH 
on concamtrated milk jdasina was determined. Lactie. aeicl was used to 
lower tbe pH of the Sciinples. 

The pH was decreased to 5.97 and 5.19 wliile the pH of tlie eontrol was 
().3J . TIk* results of these mixes are recorded in Table 3. 

TABLE 3 

The effeel of deem ONint/ the pll on the hound water content of eon re iil rale ft will' pinninn 


Sample 

Hours 

aged 

at 

HF P. 

■ 

Pei' 

cent 

solids 

pH 

Vis 

cosity 

eenti" 

poises 

■■ 

.Per 

('.cut 

acid 

Aleo- 

liol 

no. 

Per 

eont 

liomid 

w.-itm- 

( Irain.s 
f)on ml 
water 
per 
gram 
solids 

;i. Cunc. yiilk iMnsma, 

41 

14,75 

(5.31 

3,293 

0,306 

7.8 

, 2.37 ■ 

0.161 

pH 6.31 , . 

4 

14.75 

6.32 

5.590 

0.296 

7.8 

3.69 

0.250 

. 

24 

14,75 

6.32 

e.>,880 . 

0.290 

.■ 7.7 

!■ ■ f) ■ 

0.3 (J4 

2. Cone. .Milk Plasma 

0 

15.14 

5.97 

4.701 

0.575 

3.(1 

6.31 

0.020 

jUr 5.07 

4 

15.15 

6.05 

4.997 

0.560 

3.6 

1 .76 

6.11(5 


24 ' 

15.14 

6.05 

5.590 

0.560 

3.0 

3. OS 

0.203 

3. Cone. lUilk Plasma 

0 

15,14 

3.19 

4.701 

0.590 

2,0 

1 6.11 

0.007 

pH 5.10 

4 ■ 

15.14 

: 

4.997 

0.590 

1.6 

i 2.17 

0.143 


24 

15,14 

5,23 

4.997 

0.595 

1..1 

1.72 

0.113 


It is x'eiy evident that a decrease in pH. in the range studied decreases 
the bound water content of concentrated milk plasma. It is logical to be- 
lieve that furtlier decreases hi pII toAvard the isoelectric zone would decrease 
the bound Avater content still more and that it should he at a minimum at 
the isoelectric point. It appeal's then that the phenomenon of jirecipitation 
is accompanied by a decrease in the bound Avater content. 

Tt Avill be noted also that with the decrease in bound Avater content there 
Avas a di'crease in Auseosity and protein stability. 


TABLE 2 
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The Effect of Concemtration on the, Bound Water Content of Casern Sols 

The cassein used for this study was pure caseiu (Pfanstiel) . It dispersed 
readily when the pH was adjusted udth sodium bicarbonate. Sodium case- 
inate was undoubtedly formed wdiicli is more soluble than calcium caseinate 
and pj’obably binds more water, but the results nevertheless indicate the 
ell'ect of con ceiil ration on the bound water content of! these casein sols. 
These results are recorded in Table I, 

TABJ'/B t 

TIk- cffcel. of concentration on the bovnJ vairr contoif of caacin soh 


Hours Pp 

aged 


pll 

' Vis-, 
eosity 
centi- 

.Per 

(‘(‘lit 

Per 

cent 

Ijoiiml 


poises 


water 

e.o.s 

1.185 

0.07 

1 1.46 

0.97 

1.244 

0.07 

1.53 

6.91 

1.718 

0.11 

O 00 

I 

6.89 

1.758 

0.11 

2.50 

6.83 

4.345 

0.24 

3.54 

6.81 

4.444 

0.24 

1 ■ 4.42 


Sample 

1. Casein Sol 

'2. (tisein Sol (fi.35%) 

3. Casein Sol (0.71%) 


The bound water content per gram oE casein tends to diminish with the 
eon cent ration of the casein sol. In general, it is known that a hydrophilic 
colloid will bind more water per gram of substance in dilute solution. 
Casein, then, acts like a liydrophilie colloid jji this respect and seems io show 
that bound water is closely associated with concentration. Chrysler (3), 
working with kelp, has found similar results. Neivton and Hart in (4), ex- 
pcu'iine.ntiug on some colloidal sols, show that in most cases the water bound 
t)er gram of colloid tends to diminish with the concentration of tlje sols. 

The Effect of Varying Temperatures on the Bound Water Content oj 
Concentrated Milk Plasma- 

It is well known that the tempei-ature of pasteurization of dairy products 
affects the idiysico-chemieal properties of the product. It seems probable 
that varying temperatures would affect the bound water content. Certain 
high heat treatment is knowm to favor protein stability with alcohol but wdiat 
effect it has on hydration has not been, delinitely known. 

Three samples of concentrated milk plasma were compared. The control 
was heated to 145° F. for 30 minutes while another sample was heated to 
175° F. .for 5 ininutes and the third sample was boiled for one minute. Tlie 
data for this experiment are given in Table 5. 

It will be seen in Table 5 that the higher heat treatment reduced the 
bound water content of the concentrated milk plasma. It would seem nat- 
ural to expect that at high temperatures the colloidal micelles are partially 



RELATION OP BOUND WATER TO DAIRY PRODUOTH 


TABLE 5 

The rff(c.t of heat treat men I. oti the hound watn- ennt/nl of eoneen trntc d milk planma 


(ji’ains 
IVr bi)und 
water 

Ijoinid per 
water grain 
solids 


Iloiu-s 

aged 


Yls- 

eosU.f 

ceiiii- 

[loises 


P('i' 

eeiit 

solids 


•Sample 


1. Heated F. 
for 30 mil). 


13.80 I (5.38 I 3.070 I 0.20 7.0 

13.80 0.38 4.108 0.28,1 8.0 

. 1.3.08 I 0.3,8 ! ■ 0.285 8.0 

■ 13.08 I 0.31 i 3,.51)i ! 0.28,5 8.0 

■ 13.9S I 0.30 ! .‘3.S32 ! 0.28 8.1 

: 13.08 i 6 ., 38 I 3.2,30 ; 0.285 8.0 

! 14.20 i <5.27 ; 3,070 ! 0,20 8.2 

14.20 6.33 4.108 0.20 8.3 

’ 14.20 6.34 3.970 , 0.20 8.2 


0 mm, 


3. Boiled one luiimtc 


deliydrafcti and tlierofoio^ a deere^a-se in bound water eoutent iTisnlhs. i\t 
tlio liigber temperatures it will be seen tliat the protein stability as measured 
by tlie alcoliol number increased but slightly. It will also be noted that the 
bound water conttmt was lower after 24 boiirs of aging at 40° .P, than after 
4 hours of aging. 


‘^Mem’bran&” and Pure Milk Phospholipids 

Perlman (5) and Jac'k (6) have shown the effect of heat on the milk 
Ijhospholipids. The latter worker belieYe,s that the action of heat is a de- 
natnration process in reinoTing the phospliolipid.s from the .surface of the 
fat globules. Tbe writer, s have furtlier observed that 'when cream eontaiii- 
ing approximately 50 per cent of bultei'fat is heated io 100° F. or liigher, 
some “f)i!ing off” of the fat will result if t,li(? cream is not stirred. 

Pat globule ^‘membrane” was ])i‘epai‘ed from wa.slied cream as previon.sly 
njonlioned (1), To note the effect of heat on the bound water content of 
this material, samples were jirepared and heated to various temperaturos 
and aged 4 and 24 hours at 40° F. The samples used were: (1.) iiuheated 


The effect of heat on the bound iratcr eontent of the fat (ftohide. ‘ ' membrane 


Grains 
bound 
wntoi’ per 
gram 
solids 


Vev 

pout 

bound 

■wutei’ 


IToui's 
:igod at 
40° F. 


For 

cent 

solids 


1. XJuhcated 


0.615 

0.702 

0.570 

0.019 

0,361 

0.426 


2. Heated to 143° F, for 30 min. 


3. Heated to 1(50° F. for 5 min. 


412 
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eoDtrol; (2) heated to 143° F. for 30 iniiuites; and (3) heated to 160° hh 
for 5 minutes. Th(> hound water studies and other observations are given in 
Table 6. 

The. effect of heat on the fat globule membrane is similar to that ob- 
tained for t)lher fluid dairy products. A. slight decrease of bound water 
co7iteiit was (flflained u'lnm tla? niembrane mateiaal was heated to 143° F. 
for 30 minutes. A tcmiperature of 160° F. for 5 minutes decreased the 
bound Avater content markedly. 

8ome obseiwations on the appearance aiid odor of the material on heating 
indicate that some chemical change took place. The uiiheated control had 
the appearance of rich milk, liad a creamy consistency and gaA’e off no odor, 
AA'hile th.e sample heated to 143° F. for 30 minutes Avas lacking someAAdiat in 
ci’eamy appearance and gave off a slight sulfnr odor. The sample heated 
to 160° F. for 5 minutes Avas completely bleached in color, had a Avatery con- 
sistency and gawe off a strong odor of sulfur similar to hydi-ogen snlflde. 

An increase in pH and a decrease in acidity occurred on heating the fat 
globule “membrane.” Possibly this reduction in acidity Is due to the liber- 
ation of carbon dioxide. Tlie viscosity studies shoAv tliat tliere Avas a notice- 
able decrease on heating. This may have some bearing on the decrease in 
viscosity of cream on pasteurization. 

I'lie effect of heat on tlie bound Avater content of pure milk phospholipids 
was also studied. Tlu^ jAure milk phospholipids material Ava.s made as pre- 
viously mentioned pl). The same temperatures of heating Avere used as in 
the previous experiment on the fat globule “membrane,” Table 7 shoAvs 
the results obtained in this experiment. 

TABLE 7 


Till’ cff'rcl of heal on. ilif. hound water conUnt of purn mUt phospholipids 


Sjimple 

Hours 1 
.'u: 

40° F. 

Per 

cent 

solids 

pH 

■ 

1 

Vis- 
cosity 
. 'ceiiti- , 
poises 

Per 

cent 

acid 

Per 
cent 
bound 
Avater : 

Grams 

imuiid 

Avater 

per 

gram. 

solids 

1. Uiiheated j 

' *4 ■ 

! 0.66 

6.S3 

2.16.3 1 

0.005 

3.53 

5.35 


24 

I 0.66 

6.83 

2.204 i 

0.005 

3.05 

5.98 

2. Ileiited to 143= F. for ' 

. 4 ■ 

0.63 

6.84 

2.104 j 

0.005 

3.11 

4.7S 

min ! 

24 

0.6,3 

6.82 

2.102 

0.005 

3..34 

5.14 

3. to 160= F. for 

4 

0.66 

6.8,3 

2.041 

0.005 

2.64 ■ 

4.00 

.5 mill. j 

24 

0.66 

6.82 

2.081 

' 0.005 

2.92 

4.42 


Tlie data in Table 7 sIioav that lioat loAA’crs the hound Avater of pure mik 
phospholipids. It AAdll be noted again Avith the temperatures used that the 
gTeate.st reduction in bound Avater content occurs betAvecn 143° F, aiid 
160° F. 

. The viscosity of the phospholipid sols decreased on heating to elevated 





tempera lures. From the resulls obtained it can be staled that certain bi'i'li 
teniperatui'cs decrease the bound "water content and viscosjly oi: the Tat 
globule “membrane” and pure -milk idiospholipids. 

The Effect of Paxteuripjofion and lTomo<jenizution on the Poniid Water 
Coufeni of Tweniif-Tivo Per Cent Cream 
A study wnlh cream was undertaken 1o sliow llie e'hVct of pastein'ization 
and homogenization on the bound watei- content. A saiipde of cream was 
divided into three lots as follows: (1) control of unhealed cream; (2) 
cream heated to 14-?)“ F. for dO minutes; and cream homogenized with 

a pressure of 2000 pounds at a tem})erulur(^ of F. These data are given 

in Table 8. 

TABLES 


The effect of panleurization and htimaijrniralion on the hound water content of cream 


Sample 

TIonva 
aged at 
40° F. 

Per 

cent 

soluts 

pH 

Vis- 

ensitv 

eenti- 

poi.se.s 

Per 
[ cent 

1 acid 

1 

Per : 
cent 1 
hoinid 
■water 

Or a ms 
bound 
wulcr 
pet 
gram 
solids 

1. Raw Cream 

4 

28.r)3 

0,04 

7.285 

! 0.15 

4.12 

i 0.144' 

2. Healed to 14:]° F. for 
30 min. 

4 

r 28.77 

6.00 

6.326 

0.34 

4.01 

(.1.3 39 

3. Homogenized (2000 
lbs.) 

4 

j 27.83 

0.02 

28.530 

0.1.35 

3.50 

0.128 


The pasteurization of cream is knowii to have a deti'iniental etfect upon 
viscosity and this fact is ben-ne ont in Table 8. At the pasteurization leni- 
peratnre used, it is also evident that a .small reduction in bouml "water 
content occurred. 

Homogenization of cr<‘am at a temperature of 140° F. and a 'i)i'essure of 
2000 pounds markedly increases the viscosity and decreases the bound water 
content. The clumping of the fat globules apparently exerts an infiiienee 
on the protein stability ajid bound water. 

From this study it ('an be coneludc'd tliat raw cream contains more bound 
"water and lias a higher viscosity than pasteurized cream. Hoiimgenization 
decreases the bound "watei’, but markedly increases the viscosity. 


The Effect of Homoe/cnization on the Bound Water Cotifenf of “Ice 

Cream Afures” 

Some of the effects produced by homogenization in milk and cream are : 
(1) stabilization of the fat emulsio]i; (2) destabilization of the j‘)rotein; (8) 
increase in surface tension; (4) increase, in titrable acidity; or (5) decrease 
in pH; and (6) increase in viscosity, normally thought to be due to the iri- 
ci'case in volume of the disperse phase together with the adsorbed layer and 
the tendency of the fat to clump. 
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A “mix” was made containing 14.75 per cent of fat, 12.15 per cent 
serum solids and distilled Yvater, the sugar and the gelatin being omitted. 
This “mix” was divided into four portions and treated as follows: (1) 
homogenized at 0 pounds pressure ; (2) homogenized at' 1500 pounds pressure ; 
(;i) hoinog’eiiized at 3000 pounds pressure (single valve) j and (4) homoge- 
nized at 3000 i^oraids and then at 700 pouiids pressure (dual homogeniza- 
tiou). The bound water determinations were made in the usual manner and 
the results are given in Table 9. 

....TABLED" 

The effect of homoffmisatioii fM the bound water content of ' ‘ice cream mlren’' 


: Mix 
pressure 

i ■ i 

Hours 

1 aged at 
i 40® P. 

Per 

cent 

solids 

pH 

i 

Vis- 

cosity 

eeiiti- 

poises 

Per 

cent 

acid 

Alco- 

hol 

no. 

Per 

cent 

bound 

water 

Grama 

bound 

water 

per 

gram 

solids 

1 . 0 lbs 

0 

26.90 1 

6.43 

7.940 

0.27 

.■ 7 . 4 ,,.: 

5.14 

0.191 


4 

26,90 ! 

6.43 

9.125 

0.27 

7,4 ■! 

5.56 

0.207 


24 

i 26.90 1 

6.45 

8.829 

0.275 

7.4 ■! 

5.29 

0.197 

2. 1500 lbs. 

1 0 

27.01 1 

6.39 

12.93S 

0,275 

: 7.2, . ; 

■■■ ,.2.43":. 

0.090 


4 

27.01 ' 

6.41 

14.123 1 

0.275 

■7.2 

.. 3.22 : . 

0.119 


24 

27.01 

6.42 

14.715 

0.280 

7.2 1 

3.79 

0.140 

3. 3000 lbs. ' 

0 

27,01 

6.39 

45.293 

0.280 

' 7.0' 

1.96 

G.075 


4 , 

27.01 

6.41 

52.641 

0.285 

7.0 

2,23 

0.083 


24 

27.01 

6.41 

53.233 

0.285 

7.1 

3.47 

0.128 

4. 3000 and 

0 

27.01 

6.42 

10.499 

0.275 

7.3 

5.65 

0.209 

700 lbs. 1 

4 

27.01 

6.41 

12.799 

0.275 

7.3 

5.93 

0.220 

1 

1 

24 

27.01 

6.41 

12.409 

0.280 

7.4 

6.18 

0,229 


It will be noted from Table 9 that the greater the homogenization pre.s- 
sure (single valve) the greater was the decrease in bound water content and 
protein stability. It is also apparent that as the viscosity increased due 
largely to fat clumping (sample 3) there was a decided reduction in bound 
water content. When the fat cliimping and viscosity ' were decreased by the 
dual homogenization proeess (sample 4) a marked inerease in bound water 
content was noted when compaTed to sample 3. 

The fat (dumping is undoubtedly largely responsible f()r tire increased 
viscosity obtained on homogenization, and from the data presented it becomes 
apparent that the bound Avater eontent of these “ice <;ream mixes” decreases 
on increased fat cliim}3ing and that where dual homogenization is practiced 
an inerease iji bound water content and protein stability result. 

The Ejfect of Freezing Milk Plaania on the Bound Water Content 

Anderso3i and Pierce (7) found that after tAvo or three months of storage 
in a frozen state milk proteins began to precipitate and there seemed to be a 
slight chemical reaction occurring. 

'' MimkAAdtz, Berry and Boyer (8) shoAA' that freezing causes a partial pre- 
cipitation of the milk solids; that albumin is precipitated in the greatest 
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amount, followed in order by lactose, lotal protein, asli, eas(‘in and fat; tliat 
with tiie exception of the fat, tlie amount of precipitation of ilie solids 
increases as tbe Icmg'tli of time of freezin*;’ increases; that fi'eezine' causes 
the fat globules to chuu]) together, and become distorted nud irregular in 
size ami sliape. 

Under the usual conditions of freezing and iliawing, tlie casein of nilik, 
being hydrated, retains its normal degree of disj)ersioii, but when the milk is 
hehl in the frozen state over long jieriods of lime, ■\aii‘ii)ns workers have found 
that the. casein gradually precipitates. It is possible that its hydropliilic 
properties are changed during storage in a, fj’OZ('n state. 

Webb and Hall (f>) found that if whole milk is condensed to 3 times 
its normal concentration and is then frozen, it may be ke]it in storage at 
-13.0° C. (8° F.) or below and reconstituted at any time within about (5 
weeks to give a satisfactory fluid milk. Tm'rea.sed milk e.ouc.enti'ation, higher 
storage temperatures, or longer periods of storage tended to produce a gela- 
tion of the product due apjiarently to changes in hydration of the casein, 

Webb and Hall (10) also found that holding skimmilk in a frozen condi- 
tion increased the heat stability at 120° 0. up to 17 weeks, after which tinui 
the heat stability declined. Condensed skimmilk (18% M.S.N.F.) increased 
in heat stability up to 7 weeks, but s\i])se(pieutly became progressively un- 
stable. Thow also state that slow^ freezing of milk or cream caused a gradual 
preciphatioii of the caseinate system and an. .inmiediate deslruclion of the 
fat emulsion. 

Doan and .Baldwin (11) stale that. “Freezing per ,s'o has no moasnrabie 
effect on the jn’otein dispersion, llohling in the frozen {'(.mdition foi* H<W'ei‘a.l 
wrecks or months is inquired (hdinitely to cause aggregation, denaturatioii ftr 
iustiihiiity of the proteins.” 

The effect of long iieriotls of storage in tlie frozen condition (-15° C.) on 
the bound water content ol' skimmilk and <'ondensed skinuoilk ( 24 ' to 1) Avas 
studied. Whole milk and cream were also frozi'n Avilh Ihe intention of deter- 
mining bound watei' content but due to destabilization of the butterfat on 
thaAving, a('-('nrate solids d(derminations could not be made and this part of 
the experiment Avas lluu’efore dis('arded. 

The samples of skimmilk and condensed skimmilk Avere frozen and stored 
at “10 to -15° F. in. quart cardboard containers and thawed at room tem- 
perature. The skimmilk had been pasteurized at 143° F, for 30 minutes 
proAnous to frec'zing. The results o.f tliese experiments are given in Table 10. 

Tbe results indicate that holding skimmilk relatively long periods of time 
in the .frozen condition has no great effeid, upon the alcohol stabili^ of the 
proteins, but with the condensed skimmilk destabilization oeciiri-cd. The 
bound Avater content of the skimmilk increased slightly and at the 60 
determination it reached its masiinuin and remained the same up to the 85tli 
day determination. A slight decrease, in bound waiter ocenrred when 
mined on the 147t h day. 
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TAl'JljE 10 

The effect of freeMng milk plasma on the hound water eontent 


Siiieo 

specks 

lactate, 

M35. 


Sample! 

Days 

frozen 

rer 

eent 

solids 

pH 

, 

Vis- 

cosity 

centi- 

poises 

Per 

cent 

acid 

Alco- 
hol , 
no. 

P.'i- 

cent 

bound 

wati'i' 

1.: Slchiuriilk 

0 

9.06 

6.55 

1.775 

0.195 

8.5 

2.13 


:>o 

9.02 

6.45 

1.837 

0.175 

8.5 

, 2.24 


. 60 

9.05 

b.4:3 

1.8'77 

0.175 

8.5 

2.36 


85 

9.05 

6.43 

1,877 

0.175 

8.5 

2,36 


117 

9.06 

6.48 

1.735 

0.175 

8.3 

2.13 


.147 

9.06 

6.49 

1.694 

0.170 

8.2 

2.01 

2. Condensed Skimmilk 

O' 

25.33 

6.15 

7.650 

0.58 

0.4 

11.62 


25 

25.36 

6,05 

7.750 

0.58 

5.5 

12.17 


57* 








* Partial precipitation of the easein till thawing. 

The coiidensed skimmilk iiiereased iii boiiiid water when stored in the 
frozen condition for 25 days. After 57 days a marked precipitation of the 
proleiiLs occurred. Although bound water determinations could not be made, 
a decrease in the bound water content probably took place. These resnlt.s 
parallel the work of Webb and l-Iall (10) , previously cited, on the heat stabil- 
ity of frozen skimmilk and frozen condensed skhmnilk. 

The Effect of Added Salts on the Bound- Water Content of 
Concentrated Milk Plasma and of Cream 

According to the Sommer and Hart theory of Salt Balance (12), citrates 
and jihosphates usually increase heat stability of milk proteins while calcium 
and magnesium are iisuallj' detrimental in their effect on stability. Since 
stability is usually associated with the proteins and salt balance, it is reason- 
able to believe that these stabilizing and destabilizing salts should produce 
some effect upon the bound water content of dairy jtroducts, especially in ice 
cream mix, evaporated milk and cnftcA cheaiiE 

To the wuhers’ knowdedge very little wmiic has been done with tlie effect 
of added sails on the hydration of the proteins. The eflbet of hj'dration. is 
3-elatively important h) ice ci'cam mixes. If the salt balance is not proper in 
an ice cream mix there is a teiideney for the proteins to precipitate Upon 
homogenization and from the standpoint of coffee cream there is a tendency 
foi‘ the cream to “feather’'' in the coffee'. The use of salts is prevalent in the 
evaporated milk indiistiy. The preheiiis of evaporated milk have a teuideney 
to prc(;ipitate on sterilization if the salts are not in pj'oper balance. 

Sommer (13) sliowYS tliat proteins can be precipitated by “salting out” 
and that this proce.ss is knowu) to exert a dehydrating effect. He further 
states that citrates and pliospliates have a hydrating effect on casein while 
calcium decreases its hydration. 

Sommer and Young (14) reported that upon adding 0.40 and 0.56 per 
cent of sodium citrate or 1.26 per cent di-sodium phosphate the ease of wdiip- 
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ping’ ice cream mixes was greatly increased, wliile 0.1 and 0.2 per cent ealeiiim 
lactate liad. a noticeable effect and 0.5 per cent liad a marked effect in j*edueing 
the ease of whipping of ice cream mixes. Later Sommer (15) forind that 
these results could not always be duplicated. 

Ilening and llahiberg (1(1) added sodium (dtrale, potassium oxalate 
(poisonous), and di-sodium phosphate lo ice cream lu'fore pasteurization, 
and homogenization and obtained a lower xiseosity and a giaaiter whi]')piug' 
ability. Calcium Ja('tute increased viscosity and fat clumping and made the 
mix more difficult to wliiju 

Keith, Link and Weaver (17) found that tlu' citra1(' ion gj-eatly defua'ased 
the viscosity and fat climpung, and decreased the titratable acidity only very 
slightly. The stability of the proteins was im-reased particularly lowai'd 
precipitation by aieohol. The calcium ion gave (exactly (>])posil(‘ results 
from those of the citrate ion. 

The effect of sodium (utrate aiul di-sodium jihosphatc oji the bound water 
content was determined with concentrated milk plasma. The sample was 
divided into three pai’ts as follows : (1) conti-ol ; (2) control pins one per cent 
N/T sodium citrate; and (ff) control ])lus one ])er cent N'/4 di-sodiimi phos- 
phate. These samples were pasteurized at 143° F. for 30 minutes, cooled to 
40° P. and determinations made, after aging at 40° P., at 4 and 24 hours. 
The results are given in Table 1 1. 

TABLE 11 

The effect of mUh staiilishu/ salffi on the hound ivntcr content of concentrated 

milh plasma 


cent , 
solids I 


hound per 
water gram 
solids 


Di-Kodiiim 

Phosphate 


The v('snlts in Table 11 slunv that sr)dium citrate and di-sodiuin phosphate 
iticroa-se the hydration of the iiroioins as indicated by a. slight increase in 
hound water content. TJiese stabilizing salts also caused an increase in pro- 
tein stability. The effects produced on the pH and thc acidity do not ap])ear 
significiiut although there was a slight redmdioii in acidity. 

The same experiments were repeated using cream instead of milk plasma 
to note the eff'eets of these stabilizing salts on the Imund wmter content. Table 
12 shows the results obtained with these stabilizing sails in cream. 
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TABLE 12 

Tlui effect of mine stabilising salts on the bound mater content of .A7 per cent cream 


Per 

cent 

solids 


,o M2‘'“ 

i.1; is iiof,' 
?taB(lar, 
ski 1(1 1110 
skiijiviK’ 
111(1 liol 
Fi-oi 
iliuMIy 
A-iTierieis 
if fat T,Vr 

m4. : 


Bab, 
nil’ tlie- 
Ail SI 


1. Oonti'ul 


Since 


2. Sod. Citrate , 

:i. Di-sodium 

Pliospliatc 


Tlie effect of these stabilizing salts on the bound water content of cream 
is not marlced. The results indicate that these salts do incrinise the bound 
water content slightly. It appears, Ihercfore, tliat the elfei/t produced by 
.sodium citrate and di-sodium phospbate is mainly on the substances in tlie 
])la.sina and not on the substances surrounding the fat globnle.s. 

TJie salts antagonistic in tlieir action upon protein stability are the salts 
of calciimi and magnesium. As a rule they are known to have a destabilizing 
e&ct upon the milk proteins. The .salts used in this study were calcium 
pho.sphate (nionoha.sic) and ealeium lactate. These .salts were added also on 
a normality basi.s to concentrated milk plasma wliiidi was then pasteurized 
at 143° P. for thirty minutes after whicli it was cooled to 40° P. and 
determiriatious made after aging 4 and 24 lionrs. 

TABLE 13 

The effect of destabilising salts on the bound mater content of concentrated millo plasma 


3 . Control 


2. Ifoaocaleium 

Phois]>l)iitf‘ 

3. Calcium Lac- 


The hydration of the proteins a.s measured by the amount of bound water 
present shows that the so-called destabilizing salts are only slightly detrimen- 
tal to the bound water content and the stability of the proteins. Both calcium 
phosphate and calcluni lactate decrease the amount of bound water about the 
same degree. There was also a considerable decrease in protein stability. 

. The effect of these destabilizing salts on cream was also studied. The 
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.salts were added in the .same 
was also pa.steiirizecl at 1-1-3° 


amounts as previously described and tli 
F. for tliirty miirates. 


creaiii 


TABLE 14 

■s on tJiG boimd water oontent of 27 


(irains 

bouiid 

watf'i’ 

per 

j?ram 

Nolids 


Vis- 

cosity 

eeiiti- 

poises 


1. Control 


-Moiior-alciuni 
Phosphate 
Calcinm Lac- 
late . . . 


CONCLUSIONS 

oideiil ot' a prepared casein sol i.s jireutcst at a, pli of 
and tends tf) diminish if tho pi I is eithm- jum-eased 
iteated jnilk plasma has the gn-catest amount of water 
and tends to dinsinish if the pH is either inci'eased oi* 


liie bound water content {ter unit of casein tends to diminish witli tlie 
concent i-ation of tlie casein sol. Raising the heating tempera! nre lowcnvd tlie 
bound water content ol the eoncentrated milk plasma. High ])asjeiiri/;i1ion 
temperatures decrease the hound water content of the fat globule ‘biiem- 

brane’' and of pure milk p[ios])liolipids. 

I asteiu. izat ion ol cream at .143° h\ for 30 minutes decreases only slightly 
the bound wahw content wliih* liomogetiizatioii decreases the bound ,t;er 
content still further. Homogenizatioji decreases the bound water ce x of 
ice (ii'cam mixes. 4 he Jiigher the pre.ssure of homogeiiizatioii th' reatei' 
was tin' reduction of bound water content. Destruction of tbc c’ hip.s by 
dual bomogenizalion increases tlie stability of the proteins and inci-im.ses the 
aniouul of bound water. 

Ihe freezing of skimmilk and condensed skimmilk over long periods of 
time reduces the protein stability and the bound water content. 

The so-called milk stabilizing salts tend to increase slightly the bound 
water content and protein stability of concentrated milk plasma and cream, 
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while llie Jest a 1 )i lining salts tend to decrease tlie hound water 
prot(nn stability ot! concentrated milk plasma and cream. 
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ABSTRACTS OF LITERATURE ^ 

.CHEMISTRY ; 

267. A New Method for the Determination of Butterfat in Dairy Prod- 

ucts. John Golding. J. Dairy Research S., p. 275. R)J7. 

A simple oi'aAlinetrie methocl siiitable for the determimii ion ol‘ i‘at in 
cream, ice cream mix, milk, and possibty other dairy prodiicls is described. 
The fat is separated by cJiiirning following the addition of a variai)le rjiian- 
tity, dependent on the product being tested, of a reagent consisling of 75 
ml. of C. P. amnioninm Irydroxide, 35 ml. of n-biityl alcohol, and 35 nil. of 
95 per cent ethyl alcohol. The butter is washed with water ami then i*('- 
moved to a metal dish for frying. The percentage of fat is calculated from 
the weight of dried fat and the iveight of the original sample. Results -were 
found to agree with the Roese-G oltlieb analysis within ±: 0.05 per cAvt. 

S.T.C. 

GON'CENTRATED AND DRY MILK; BY-PRO DU GTE 

Abstracts of intei*est are numbers 267 and 271. ; 

' DISEASES 

268. Bovine Mastitis. III. A Comparison of the Bacteriological Reac- 

tions of Normal and Mastitis Milk from Young Cows. Ralph 

B. Little, The Rockefeller Inst, for Med. Researeli, Princeton, N. J. 

Cornell Veterinarian .98; 1, p. 23^ tlan., 1938. . 

The milk from eight first calf heifers was examined before and after their 
udders were infected with a double Kone liemolytie streptoeoccns. Die meth- 
ods used were daily examinalioiis of chlorine, leucocyte count, bacteriologi- 
<!al examination of the millt, and pH. values. After the »)nset of .snbdinic.al 
mastitis in thes(' eigiit animals, 23 63 daily examinations of the fore milk 
showed that the bacteriological plating of the. milk in blood agar was more 
efficient in the. detection of infeel ion than auy other method employed for 
ty].iicaf hemolytic streptococci were observed in tlie milk of cwery examina- 
tion. The next more reliable test was the dired, lencocjii? count; in 94 per 
cent of the examinations the count per cc. of milk was between 300,000 and 
30,000,000 cells or over. L.A.M. 

269. Detection of Mastitis by the Bromthymol Blue Test, Leucocyte 

Count, and the Microscopic Examination of Incubated Milk. 

A. G. Pay, H. IV. C.avl and F. IV. Atkeson, Kan, Agr, Exp. Sta., 

Mauliattan, Kan. Cornell Veterinarian ,28, 3, p. 40, Jan., 193S, 

On a basis of routine examination of individual (piarter sample, s of milk 
from 114 cows in the college lierd the animals were segregated into three 

191 
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j)ritK4])al classes; Class A, 70 animals regarded as free from mastitis ; Class 
]>, 17 head regarded as suspicions for mastitis because of high leucocyte eonnl 
(500,000 or more per ee.) in the milk from one or more quarters; Class C, 
27 head, regarded as positive for mastitis because of jn'esenee of long chained 
streptococci in samples incubated 10 buiirs and usually though not neces- 
sarily a high leucocyte count. The results of the studies sliowed tJiat al- 
though the Broratliyinol lllne test rarely gives a false reaction with a known 
negative cow, it fails to detect a sufficiently high percentage of the opposite 
cows to recommend it as a sole means of identiticat ion of mastitis for segre- 
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gation purposes. The fact that liigb leucocyte counts above the arbitrary 
standard of 500,000 per cc. were found in 36.7 per cent of the samples con- 
taining long chained streptococci .suggests that the standard is too high for 
proper interpretatioji. Leucocyte counts above 100,000 per cc. and the 
appearance of streptococci in incubated samples of milk in chains' of only 
medium length fre(]uent]y gave fore warning of impending mastitis. It 
found inadvisable to move a cow from an infected group to the non-infected 
group because of a few negative tests. L.A.M. 

270. Infectious Bovine Mastitis. 5. Bovine Mastitis and Milk Yield. 
G. C. White, E. 0. Anderson, 11 . E. Johnson, W. N. Plastridge, 
P. J. Weirettiek, Storr.s Agr. Exp. Sta., Storrs, Conn. Bui. 220, 
August, 1937. 

To determine tlie eifect of mastitis on milk yield data are studied on 35 
cows in the Connecticut State College dairy herd and on 22 eow.s in a farmer- 
owned herd. Since in both lierds animals wdth acute ca.ses were discarded, 
the study deals chiefly with incipient and mild forms of the disease. 

Pour tests are u.sed to determine llie status of animals during the various 
lactations, namely: identification of organisms, bromihymol blue test, leuco- 
cyte count, and sediment test. 

Lactations covering 240 days corrected to full age and to three time milk- 
ing for the college herd and two time milking for the farmer’s herd, are used 
to compare production before and after reaction. In the college herd a loss 
of 679 pounds of milk or 6,5% and in the farmer’s herd, of 559 pounds of 
milk or 5.7% resulted from infection. The amount of loss increased 'with 
the number of quarters affected, reaching 1134 pounds or 12.0% and 1111 
pounds or 11.2% respectively in the college and the farmer’s iierd, when 
all four quarters reacted positively. 

Individual lactation period curves covering four or more lactations' are 
shown for five animals and compared with the normal expected production 
curve. 

About three-fourths of all animals show a loss in yield following reaction. 
Some individuals may pass through several lactations before yield is dras- 
tically reduced, or the milk become.s abnormal in, appearance; some show a 
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loss for one (u* two lactations, anci then recover in yield ; others suffer a dras- 
1 ic loss in yield and may (continually produce abriornial appearing milk. Tin* 
evidence' shenvs ne> shortening of tlie lactation period. 

No evidence -was found to iUelicate that mastitis decreases the. pert'ciitagfc 
of fat in the milk, tin' avesrage tests being 4.16 before and 4.15 following 
ivaclion. A.I.M. 

hddBDB AND FlffEDING 

271. The Relative Values of Raw and Pasteurized Milk in the Feeding 

of Calves. J. AVilkie, S. J. Edwards, A. B. Powleh and N. (’. 
AVrkmit. d. Dairy Research d, p. >311, 1937. 

Bull calves from 1 ubereulin-tested Ayrshire herds were fed on raw or 
commercially pasteurized milk up to 12 weeks of age, in amounts in relation 
to their body weights. Tiiis diet was supplemented from the eighth tveek by 
hay»at the rate of 2 3 pound per head per, day. The milk used was mixed 
mi^v from untested herds, the raw and pasteurized milk being derived from 
the same bulk samples. 

No significant differences were noted in gain, ill live weight or in skeletal 
growth. Marks awarded by expeidmeiital stock judges showed cousistent 
differenc(?s in favor of the pasteurized milk-fed group. 

Inoculations of grouped daily aliquots of iw milk tAvice weekly into 
duplicate guinea-pigs resulted in finding viablh tubercle bacilli in 70 per 
cent of the samples and Bmcella abortus in 38 per cent of them. The ])as- 
tenrized milk samples were uniformly negative to both U'sts. The dilhn*- 
eruic's in tuberculous infeclion of the two types of milk were* refleaded in the 
residts of tiibcrcuiin tests and post-moid.em examinations on the calves. 
Twenty-four out of thirty-six calves fed on raw milk reacted to the test. Oiu' 
calf in the pastcnirizs'd milk-fed group reacted to the test, but ]mst-raoi’<em, 
{'xamination and inncnlatioii (if glandular material into guinea-pigs failed 
to confirm the presence of any tuberculosis. S.T.C. 

272. Further Studies on the Influence of Green Fodder, Silage and Hay 

on the Metabolism of Rumiriatits. Fritz SrnNiiPF, Tierzuclit- 
iiistitut der Albertus-IIuiversitUt Konigsberg. Biedermann’s Zei\- 
tralbhitt, Abteilung B : Tierernalirung, 9, 3, p. 191. 1937. 

These studies were planned to determine (1) the relationship b(d;weeii Ca 
metabolism and plT of tlie urine on one hand, and COa tension of the blood 
plasma and pH of the blood on the other hand, and (2) the e.ffe( 2 t on the 
animal body of green feeds prc'served in different ways. 

Wethers were* fed a mixture of second cutting red (ilover and timothy as 
green plants, as hay, and as silage. The hay was dried on racks. To the 
silage was added as a preservative for each 100 kg. of green crop (1) ten 
acid equivalents of IlCi, (2) ten acid equivalents of liijSO-i, (3) one per cent 
of sugar. 









cod liver oil. 


Tlie work lias been eontiimed, cod liver oil being omitted, oilier conditions 
being tlie same as already noted. Maximum gains during the first few 
months were not striven for but the calves were well (;ared for, and w^ere in 
ood health thronghont. Indigestion was specially guarded against. 

Under these conditions, even when the total quantity of whole milk was 
limited to 10-15 kg., calves seemed to thrive nearly as ivell as when 5-10 
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'Results indicate that: 

( 1 ) CO2 tension is as good a criterion of the potential alkal inity or acid- 
ity of a feed as is the Ga metabolism ; the pH of the blood is too constant to 
be of any value for indicating small differences; the i.d;I of the hrine is in- 
fineneecl markedly by the nature of the ration, but individual differences are 
often gTeater than species differences. 

(2) Hay has a stronger basic effect than green plants. 

(3) Silage preserved with sugar has about the same eft‘ect on acid-alkali 
l)alance in the body as hay or green plants. 

(4) Silage preserved with HCl or H2SO4 exerts a distinctly negative 
effect on. Ca metabolism and the blood picture. 

(5) If about one-fourth of the dry matter is in the form of hay, some- 

times restoration of balance is noted, but it is not enough to compensate the 
total effect of the mineral acids.: J.G.iV. 

273. Utilization Experiments on Ruminants "with Artificially Dried, 
Chopped Protein-Rich Green Fodders. (I. Frolici-i uistd F. 
Hariistg, Institnt fiir Tierzucht tiiid Molkcreiweisen der Martin- 
X Halle a.S. Biedermann’s Zentralblatt, Abteil- 

uhg B. Tiereruahruiig. 5, 3, p. 204,^ 

Digestibility by w^’ethers of the nutrients of three dried products pre- 
pared from green alfalfa and from vetch mixture (so-called Landsberg mix- 
ture) by the Rema Rosin drying method, is reported. 

Digestibility of artificially dried green alfalfa w-as improved by grinding 
MS compared with chopping. The chopped vetch mixture was somc'what 
more digestible than the dried alfalfa. The followiiig values are reported; 

Digestible crude protein — -in alfalfa meal, 10.83% ; in chopped, alfalfa, 
10.35% ; ill clioj)pe<l vetch, 10.17 %> ; March values — 29.33, 26.90, and 38.52% 
respectively. \ J.G.A. 
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274. Significance of Cod Liver Oil in Calf Feeding. LxVuiu IbYLOiiEiMO, 
Institut fiir Haustierlehre der Universitat Ilclsiuki. BiedermnniFs 
Zentralblatt, Abteilnng B. Tiererniilmmg. 9 , 3, p. 234, 1937. 

In an earlier paper (this journal, 9 , 52) an account was given of work 
in which Ayrshire calves were reared with small quantities of whole milk, 
their requirements for fat-soluble vitamins being supplied by additio.a of 
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grams of cod liv('r oii were iVd daiJy. Tlie dams, with 1\vo oxcppiioiis, liad 
received feeds ricli iji vitamins during the latter part of ihc gestation pc'riod. 
But the two oxe.epfions indicate (but two calves are loo few 1o prove) tliat 
this preparatory feeding of the dams is not absolutely Jiecc^ssary for Ihrifly 
calves, even if these are roai*ed tvith very little whole milk and withrnit cod 
liver oil. J.H.A. 


275. Studies on the Influence of Air Tight Covers on the Preservation 

and Value of Silage. Kukt DjetkioiIj Tim’zucht-lu.sthiil; der Al- 
hertus TJuiversitaf, Kihiigshcrg. Biederinaiin'’s Zontralbhitt, Abtcil- 
nng B: Tiererniihning. 9, 8, p, 255, 19117. 

Glass cylinders "wei’e liiled with chopped clover or marrow sleni eabhage. 
To one lot no preservative was added; others had sugas' or sulfuric acid 
added.. The cyliiuhn-s tvere closed with rubber stopiuu's each ])rovided w-ith 
a fornu'iilal ion tiilx'. A parallel series were sealed with a layer of loam. 
Larger scale trials were conducted in Aurich fermentation vessels of 1 enhie 
meter capacity, or it.i Tschcchnitjs fermentation eh ambers. 

Oonclusions reached were: 

1. Complete exclusi(yu of air hinders fermentation, as indicated by high 
pH values, very little lactic acid formation, a large ainoiiut of combined 
acetic acid, and foi'ination. of a small amonut of butyric acid. 

2. Wilting before esisiling still further slows up the pj’ocess with clover; 
tritli ni.s, cahbage more compact .storage and corresponding iniin-ovoment in 
the silage tvas noted. 

3. Sugar favorahl}- affects the ensiling of fresl) planfs as well as of wilted 

ones.' 

4. Ghopj>ing elfeeted an .ini})roveracnt in all ca.ses. 

5. Addition of (h)- lias a favorable effect, but this is small in ('Otipmriso]] 
wi1h the effect of sealing the chamber w'itli a, layer {>f loam. 

6. Addition of mineral acids checks the formation of CO^ almost 
completely. 

7. CompaiMson of tlie silage li'orn air tight ves,sels with that from similar 
vessels covered with a layer of loam indicates that in. all ea.ses the ui)per 
layei’s were superior when tlie latter method w'as used. 

8. There were no considerable differences in protein degradation in the 
several lots. 

9. Digestion trials (weiliers) do not indicate any .superioi’iiy of one 

method over another. . J .G.A. 

H Id R 1) M ANAG EMTdN T 

276. Biometrical Study of the Production Improvement in a British 

Friesian Herd. Hans Lortsoher, Zeilschr. Xiichtimg. lieihe 
B, Tierziieht. u. Ziiclitiingsbiol. 39, 3, p. 257, 23 fig., 1937. 
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The milk production records from 1906 to 1902 in a large Friesian herd 
in England were studied to measure the non-hererlitary factors influencing 
milk ;n(dd and to find ways to correct for those factors when studying inheri- 
lauce t)r making selectit)ns. About 4000 lactations from some 1200 cows 
were included. A mnltr|)le regression etpiaiion and nomogram were devel- 
oped f(jr standardizing the test-y(*ar records for age of tlie cow when the 
test year began/for length of the dry period, for length of the service peiviod, 
and for the inter-relations between tliese factors. The length of the pre- 
ceding dry period was of slight importance unless it was shorter than three 
weeks. Tlie month of calving, the sex of the calf, and wdicther it -was a twin 
or a single birth had little (d’fect. Expressing cadi individual yield relative 
to tbc herd average for the same year (the ‘bStalldurchschnitt” inetliod of 
Potei's, V. Patow, Kriiger, and otliers) was studied as a means of correeting 
for intangible environmental faeloi's such as weather, changes in feeding 
policy, etc. Complete reliance on these relat ive figures would imply that all 
year-towear differences in the herd average are of environmental origin. 
On the contrary the author finds that in his material many of the differences 
in the yearly avera.ges resulted from clianges in the average genetic compo- 
sition of the herd. Tliis eonelnsion is based on the steadiness of the trends 
and on comparing the year-to-year changes of the. herd average -when only 
those cows which had records in both years wei-c included, with the contem- 
porary changes in the herd average wJieii it included thi! records of all cows. 
Jn this procedure tlie author offers a way to use the luu'd average to correct 
for unrecorded changes in lii^rd environment, yet without assuming that the 
average genetic composition of the htu'd is unchanging. That the method 
will also furnisli a, liridge for comparing tlie records of two cows in different, 
herds unless those two herds happen to have intcj-cdianged a number of cows, 
is not a.p])arent. 

The author concludes tliat 50 to 70 per cent of tlie variance in the milk 
records Avith wiiich he woj'ked ({corrected foi' age, dry period and service 
period) is genetic, hut that construes as genetic nearly all of the differences 
in yea,r]y averages. Those dilferiuiees account for nearly 24 per cent of tlie 
total variance in iudividiial records. Regression of individual productions 
on changing conditions is thonglit not to be entirely linear and not to follow 
tlic same course for all eotvs. This makes Aleiidelian analjAsis difticnlt, if 
possible at all. 

Tliis particular herd was outbred in its early history, the breeding stock 
coming from various other British Friesian lierds; tlum it wa,s outbred. Avith 
stock imported from IIo.ll and ; finally there aauis a period of breeding entirely 
wit hin the herd, Avith linebreeding directed towa,rd the imported animals hA.it 
wdtli efforts to avoid iubreedi.ng Avliile staying AAuthin the herd. The inbreed- 
ing did not become high eiiongh to produce noticeable effects. Coefficients 
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of inbreeding and relationship are presented io luahe 11 k‘ desei-iplion 

of the breeding policy of the herd more complete and quaniitfitivc'. 

J.Ij.L. 


277. Measuring Milk Producing Ability. L. Keuoee. nrcshui. Tiiiclil- 
imgslrande 1, p, 2, Jan., 1938. 

The author emphasizes the distinction between the nnllc ])i‘(u!ncing dhilifif 
of a cow and the record oi the milk she actually produci'd. Ills niellmd of 
correcting for differences in environ mental circiimsl a net's is ])re,sen1ed ami 
its use is iliustrated with a few examples. Yields are coi-reeli'd to a stand- 
ard interval of 360 days between calvings, Tlie last 50 days of this interval 
are a dry period. Gorreetioii is also made for deviations in (he h'ngUi of 
the ijreceding calving interval and dry period and for ngt'. (hn-rectitais for 
unrecorded environmental conditions applying to that herd are imule hy 
multiplying the record of this cow by the ratio of the standard production 
ill that region for that system of dairying to the average production of the 
cows which freshened ill the same lierd during the six months centerijig 
around the time tliat this cow freshened. The inherent assumption, that the 
average producing ability of the group of cows freshening in those six moiitlis 
in that herd is equal to the average produciiig ability of all cows of that 
region, doubtless has exceptions and needs some qualifications. If those can 
be had, this pi’oeess of correction offers an automatic way of correcting for 
general eonditions of maiiagemeiit and, feeding, -withont recording what those 
were nor estimating the effect of each. . Tliere is, of course, need for judg- 
ment in decidihg what grorips of herds should be combined to provide the 
standard for that region and for Ibat iy})e of agricuitnre. Tliere is also 
opportunity to exercise judg'nient in discariling records wliit-h were “abiior- 
rnal” for reason of accident or distiuet and unmistakable illness. J.Ij.L. 


•ICE cream: : 

278, A Summary of Six Years of Research on Tallowy Flavor in Straw- 
berry Ice Cream. C. A. Tyersox, Towa StaU^ (Jollegi', Ann's, Iowa. 
Proe. 37th Ann. Couv. Intern. Assoc. Ice th-eain Mfgrs. ,‘J, p. 7, 
Oct., 1937. 

Tlie author concludes from this .study that oxidasc's from the fruit, are 
not responsible for causing oxidized flavors in sti'awhnrry ice cream. 

The higher the iron content of strawberry ice eiamm, the le.ss oxidized 
ffavor developed. This was thought due to the existence of ferrous iron in 
combination with a milk const if ueiit, serving in this combinaiion as an anti- 
oxidative {udalyst. 

lleicdmrt-jMeissl numhers and aeetyl vaines deti'rmiiied on fat extracted 
from ice cream showed no relation to the rate of development of oxidizxid 
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279. Quality Through Freshness. A Discussion led by H, F. Judkins, 
National Dairy Prod. Corp., New York, N. Y. Proc. 37tli Ann. 
Conv. Intern. Assoc. Ice Cream ]\tfgr.s. 5, p. 104, Oct., 1937. 

(a) A. C. Bitter, Wm. Neilson, Ltd., Toronto, Can. 

Paekag'e.s are marked in code and each driver is equipped with a key. 
It i.s his responsibility to see that the oldest stock is sold first in the stops 
along- hi.s route. By limiting the number of articles and eliminating slow 
selling products in winter months it w-as possible to carry only five standard 
bricks and a -weekly special. By so doing, fresher ice cream has been sold 
and sales have increased considerably. 

(b) J. A. Clutter, Dairyland, San Antonio, Texas. 

In each retail store some ice cream was set aside, held for three Aveeks, 
and then scored against the fresh product. On tlie average, the ice cream 
had deteriorated about tnvo points in fiaAW score over the storage period of 
three Aveeks. If fresh high quality ingredients are used to make a de.sirahle 
product, it sliould be marketed promptly before tlie ice cream deteriorates 
in quality. 

(c) George A. Kurk, Beatrice Creamery Co., Lincoln, Neh. 

The necessity of selling fresh ice cream lias been shoAvn repeatedly. In 
order to achieve this, careful supervision of the liardening room is essential, 
a survey of the dealers’ sales possibilities is desirable, and lastly many com- 
panies should eliminate small aeeomits Avhere tlie daily sales arc Ioav and 
the ice cream deteriorates before being sold. 

(d) B. J. Quirie, United Farmers Cooperative Creamery Assn., Chariest oavii, 

Mass. 


flavors. The trend in the iodine number changes indicated fat oxidation 
during deAmlopment of oxidized flavors. 

Oxidized flaAmrs developed more frequently Avlien Avhole or skim con- 
densed milk were used in mixes as compared Avith dry skimmilk or condensed 
skim or whole milk made in stainle.ss steel pans. 

The author concludes, further, from, experimental evidenee that the addi- 
tion of fruits to ice cream actually retards the development of oxidized 
flavors ill ice cream. 

The copper content of mixes in Avhich no oxidized flavors developed Avas 
found to he less than 1.18 p.p.m., Avhereas the loAver limit of the copper con- 
tent of ice creams which became oxidized was 1.80 p.p.m. When mixes con- 
tained copper contents betAveeii these limits and developed oxidized flavors, 
it was assumed that factors other than the copper content contributed to the 
development of the off -flavor. It is also stated that the gross quantity of 
copper xiresent is not the only factor of importance, but the state in Avhich 
the copper exists in the ice cream is also of .significance. M.J.M. 
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The eonsunioi' ofteii does not get tlie same liigh qTiality iee croaiu Avliieli 
is pJaef'd in ili<? enbiiud, of tlie distributor. Tlie ansAver lies in AA'liat miglit 
bo ealled sales or serAueo eonlaet Avork wliicli can b(' done by tin? roiit.o salos- 
man, llie loiTitory salesman or one os])Ccial]y designab'd for llio AVork. The 
distribulor’s stock should be cluntked, Ihe. mechanical and sanitary charador 
of Ihe (‘abinet should bo Avat('hod and the cabiind. should ho ojx'ratod at a 
suffieiontly Ioav temjx'rature foi- paokag'(>d goods. 

(e) J. Kiiank Wakd, Midweslorn Dairy Products, Halt Lako Pity, Utah. 

Miiclj of the trouble Avith ofl'-tlavors is du(' to tin; use of inferior products 
as \v<‘ll as tlu' failure to market i(‘c cream ])romptly. ]>otli factors must be 
watched. 

The operation of ndail ice crc'am stores hy ice cream manufacturers has 
done iniieh to teach the inaiiufaeturer Ihe kind of ice cream the public 
prefers. 

Summary Mr. Judkins 

Data Avere presented to shoAV the variance in rate of turnover for one 
dealer as compared to another. Bulk sales varied from 2 to 89 gallons per 
gallon of iiiA^entory for the period of October 1 to April 1, .1934. The varia- 
tion in sales of brick ice ereain Avas given for the same period, a.s Avoll as the 
distribution of products stocked in the cabinets, hh-’orn this information the 
folloAving recommendations were made : 

1. The sales department should study the relation of sales volume to 

liaAa'.rs of l)ulk and package goods carrii;d. 

2. Brick package units such as one-half gallon units, shonld he kept in 

the cabinet properly. 

3. DriA^ers shonhl l)e instructed regarding the proper use of these units 

and slnuild educate the dealei's hoAv to use them. l\l.J.M. 

280. The Statistical and Accounting Bureau. O’Xkal M. Johnson, 

Intern. Assoe. Ice Uream Mfgrs., AVasliington, B. C. Froc. 37th 

Ann. Conv. Intern. Assoc. Ice (hvam Mfgrs. 3, p. 7, Oct., 1937. 

During the year tlie Statistical and Accounting Bureau I’eleased three 
bulletins on taxation. The Association Accounting system was installed in 
a, considerable number of plants. Dtber activities of the bureau included a 
report of the survey of the retail store, the adAxmtising analysis and the 
analysis of ice cream sales, and the ice cream sales index for? 193(5. Pre- 
liminary reports of sales in 1937 Juive also been released. M.J.M. 

281. The Accountant Looks Toward 1938. J. S. Bloom, Abbotts Dairies, 

Inc., Plii]ado]])hia, Pa. Proc. 37tli Arm. Conv. Intern. Assoe. Ice 

Cream Mfgrs. p. 10, Get., 1937. 

It is the accountant’s job to ascertain the trend in cost of raAV products, 
manufacturing and labor costs, taxes, sales, ncAv demands in sanitation and 
the trend in other costs as avoII. It is necessary to chart the course of busi- 
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ness if comptrollers and aeeoiintants are to serve the best purposes of the 
industry. y 

282. Controlling Advertising Costs. K. E. Leach, Daiiymen’s League, 

Iiie., Syraeiise, N. Y. Proe. 37th Ann. Conv. Intern. Assoe. Ice 
Cream Mfgrs. .5, p. 16, Oct, 1937. 

The proper control of advertising costs depends upon ; 

1. The setup of a budget and advertising plant at the beginning of the 
■ ■ year., 

2. The adherence to this budget and plan during the year. 

3. The constant checking of the effectiveness of advertisiiig both from 

an expense and a result point of view. 

4. Proper checking of expenditures as to accuracy of charges made 

against the advertising account 

5. A preparation of analysis for study by management to enable niaii- 

agement to plan its future advertising programs. 

These five things should form a basis for proper control of advertising 
and should increase the effectiveness of the advertising. M. J.M. 

283. Controlling Selling Costs. H. W. Brigham, TealPs Ice Cream Co., 

Rochester, N. Y. Proe. 37th Ann. Conv. Intern, Assoc. Ice Cream 
Mfgrs. A, p. 22, Oct., 1937. 
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The control of seEing costs is more or less controlled by the policy set by 
the management. It is possible in the larger company ■with a large sales 
force to consolidate territories and thus save expense. However, the com- 
pany with three or four men traveling finds it almost impossible to vary the 
budget for sales expenses without altering the effectiveness of the work. 

M.J.M. 

284. Controlling Trucking Costs. .H. W. Schyelke, Soutliwest Ice and 

Dairy Products, Gldahoma City, Olda. Proe. 37th Ann. Conv. 
Intern. Assoc. Ice Cream Mfgrs. A p. 30, Oct., 1937. 

Selling a-iul dt4ivery expenses in uiaiO'- businesses have been sleadily 
mounting. The qualifications of tlie driver salesman affect the trucking 
costs on his route. Tlie type of delivery service and tlie kind of delivery 
equipment enter mabn-ially into determining triukiiig costs. Telephone 
expenses and special delivery service often are allowed to increase costs 
unnecessarily. 

The truck salesman .should keep a detailed expense account and the adher- 
ence to this record keeping often helps to show him the necessity to keep 
costs lower when possible. j 

285. Controlling Cabinet Costs. J. E. Shipley, Abbotts Dairies, Inc., 

Philadelphia, Pa. Proe. 37th Ann. Conv. Intern. Assoc. Ice Cream 

Mfgrs. 3, p. 34, Oct., 1937. 
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By keeping simple montlily acconnts of cabinet service work done, repair 
shop overhead, truck costs, and exiienditures for materials, it is easj?' to deter- 
inine cabinet service costs. With tdiis information, it is po.ssible to decide 
whether it would be elieaper to hire an outside cabinet service coiitraetor. 
The data should also show whether it is cheaper to rebuild or to buy new 
equipment; or if repairs increase, the rea.l cause of tlie increase can be deter- 
mined. The need for having adequate records so tliat tlie causes for changes 
.in costs can bcndetermined is imperative. M.J.M. 

286. What Management May Expect from the Association Accounting 
System. C. A. ARMiTAGE, IJiiited Farmers’ Coop, Creamery .As.sn., 
Charlestown, Mass. Proc. 37th Ann. Couv. Int. Assn, of Ice Cream 
Mfgrs. 5, p. 42, Oct., 1937. 

There are many services one should expect from the association’s account- 
ing system. It should show when new equipment should be bon glit, what the 
opera, ting costs should be, and what savings sbould be made. The system 
shows fluctuations in expenses and. furnishes a basis for the inve,stigatio.n of 
these expenses. Sueh a study should be made at regular intervals. The 
sj^’stem provides a basis for determining the costs of products and production 
and in this w^ay makes it possible to ascertain the necessary selling price for 
eaeli. item. By showing ■which items are most profltable the accounting system 
shows ■which products to feature. 

Intelligent merchandising is impo.ssible without knowing unit costs for 
ea,ch pi’oduet made. The association accounting system furnislies tliis infor- 
mation. M.J.M. 


287. Proved System Short Cuts. O’Neal M. Johnson, Intern. Assoc. Ice 
Cream Mfgrs., AYashington, B. C. Proc, 37th Ann. Conv. Intern. 
Assoc. Ice Cream Mfgrs. p. 47, Oct., 1937. 

A number of changes and additions to the Association. Aceounting Systein 
•which have increased the effectiveness of the system were explained. This 
■svas followed by a discussion of problems and suggestions pertaining to 
aecoiinting, 


288. Cutting Office Costs. J. S. Bloom, Abbotts Dairies, Inc., Pliiladel- 
pliia, Pa. Proc. 37th Ami. Conv. Intern. Assoc. Ice Cream Mfgrs. 
.7, p. 65, Oct, 1937. 

Since the .main expense in office costs is labor, the main problem in e.on~ 
trolling the costs is to study labor costs. There are different grades of labor 
to be done in an office and a person trained and fitted for each grade should 
be employed. A program of work should he planned for each person in the 
office. 

Other important considerations are to Imve the necessary mechanical 
a]ipliane('s for most efficient work from the employees of the office, and the 







290. Problems in Meeting Bacterial Standards for Ice Cream. H. Macy, 

TTniv, of Minnesota, St. Paul, Minn. Proc. 37tli Ann. Conv. Intern. 

Assoc. Ice Cream Mfgrs. 2, p. 36, Oct., 1937. 

Sanitary codes adopted by most states have bacterial standards wbieh 
range between 100,000 and 500,000 per pnillileter. However, certain cities 
have adopted inaxinium bacterial standards as low as 25,000 per millileter. 
Considei-able vigilance is necessary to meet sncli exacting requirements. 

Tlie problems of meeting bacterial standards involves three issues, namely, 
tlie procnreinent of high quality ingredients, the effcVctive pasteurization of 
the mix, and the maintenance of proper sanitary conditions within the plant 
at all times. 'When these issues are satisfactorily met, the most exacting 
standards may be regularly observed. 

An efficient laboratory service is essential if bacterial coniits are to be 
controlled successfully. Constant checking of materials, plant processes 
and sanitary measures is essential. If the cost of such service seems pro- 
hibitive for the smaller companies, thought sliould be given to the formation 
of cooperative laboratory service. M.el.M. 

291. Proper Butterfat Differentials between Fruit and Vanilla Ice 
Cream. Carl Koerver, The Borden Co., Brooklyn, N, Y., and 
Harold Pratt, Philadelphia Dairy Prod. Co., Philadelphia, Pa. 
Proc. 37th Ann. Conv. Intern. Assoc. leo Cream Mfgrs. 2, p. 43, 


Oct, 1937. 


office should be so organized that the flow of work from person to person is 
accomplished efficiently. ’ M.J.M. 


289. Late Developments in Hardening Room Installations; Bay Type of 
Vertical Coils. Ridg^vay Kennedy, Jk., Abbotts Dairies, Inc,, 
Philadelpliia, Pa. Proc. 37th Ann. Corn". Intern, Assoc. Ice Cream 
hlfgrs. 2, p. 20, Oct, 1937. 

The ammonia coils used in tlic hardening room were installed in a vertical 
position in bays or bijis and the ice cream was stacked hi the hays. A coil 
unit was developed which eouhl he fabricated and welded at the factory. 
Bach bay was of the same size and 175, 2i- gallon cans were stacked in each 
bay. The article contains photograplis ajnl hguves and complete instructions 
for the construction of this type of hardening room. 

There are several advantages of the bay tjqie of inslallation. Defrosting 
proved unnecessary because the fi'ost was shaken or rubbed oil the coils by 
piling the cans of ice cream against the coils. The amount of pipe in the 
room was reduced from forty thousand feet of two-inch pipe to twenty-five 
thousand feet of one and a quarter inch pipe. The refrigeration is utilized 
more efficiently. Less difficulty from ammonia leaks has been experienced. 
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Fat diffemitials Ootwoeu fruit and vaitllla ico ('rraius for tlu' various stales 
arc giveji. Ju the luajoj'ity of iiistai]e(;s u diitiu^uil ial of 2 p('r eeiit in fat 
content is allowable. In order to eonipiy with the slandai'ds tiud, at the. same 
time, nse a ]K‘r('entap'(“ of fruit many ('Oiii{)aui(‘s are forced 1o ].tr(‘pare a 
special mix for fruit ice ('ream. 

As hit'll as 32 ]>er ('cut fruit lias Iraui used in maldu;;i’ ('('rtaiii fruit ice 
('reams. SSlarliiig Avith a 12 per <'(>nt mix, the fai ('onbMit of tin* insulting ice 
crc'am Avould he 8.1 f! ])er c(*nt. The, n'diadion in fat is iu'arly df.aihh* the 
ditf(M'eiitial alloAV('d by huvin many slab's. 

Many states also have standai'ds inr bhal milk solids. Two stains permit 
no rediictioii of the milk solids for fruit or imt ie{' eroaiii; the balamn ]»ermit 
a I'cduction of 2 to 5 per ((('ut. ITsing -'10 ]i('r ('(-mt fruit, a rediK'-tion of H pm* 
('(■mt milk solids sbonld be pcmmittcHl. 

Tlie authors favor a difinreutial betAAa^e?ii vanilla and fruit it'c eia^anis in 
state standards of 4 per cent fat and G jier cent total milk solids. Tiiey ni-ge 
that individual maunCacturers, as Avtd] as associati(_ms see that their interests 
are prop('rly protected by advocating sound n'gnlations. M.J.M. 

292. A Simplified Solids Tester for Ice Cream Mix. Kenneth i\r. Ren- 

NEi'b T(‘xa.s Te(di. College, Lubbock, Texas, Proe. 37th x\nii. Couv. 

Intern. Assort. !('(> {'hi'am iVIfgrs. ,9, p. 52, Ocd., 1D37, 

A method i.s deserilxid and tiic' lua-.essary e(}iii])ment is listed for a siin])]i“ 
tied solids b-'ster for ice ('ream mix. The cost of the (^([nipnnait, oxfdusiA'o of a, 
Tonsion Rahim'.e iMoisturcA S((ale, is aipn'oxiiiiatc'ly 12 dollars. Results givem 
indicate that the method (dundis within 0.25 pin* cent of the M(rio7mier test in 
es'cry instance wIuut' t'orniiarisons Avere miub',. Whc!! us(m1 Avith jdain con- 
densed skim milk, rcsidts similar to those Avith ice cream mix were st'cured, 
but Acith evaporated milk IIka r(.'sulis a\'crag(‘d 0.15 inm ccuit liigbcr tlian tic? 
Mojounier metbod. M.J.hL 

293. Consumer Preference: (a) A Study of Ice Cream Types. F. II. 

Tracy, Dniv. of Illinois, Urbana, III. Proe. 37th Ann. Coiw. 

Intmui. AssiMi. Tee Cream fdfgrs. .9, p. 60, Get., 1937. 

The foIloAAung eonclnsions Avere drawn from a lai’ge numbei* of eonsinmn- 
tasting tests of ice cj-eam : 

1. Body and texture are very important fac.tors in infiueucing consumer 
pref('7‘ene.e foi' ice cream. Gonsnmers pi’eferred an ice cream having a smooth 
body and texture. 

2. The flavor of a medium fat ice creaiti AA’as preferii'd to that of a high 
fat content. 

3. The high serum solids ice cream aavts preferrcxl to the medium serum 
solids ice ('.ream, 

4. Approxiinattdj'' 25 per' cent of the testers prefeiu’od a hojneinade type 
of ice cream to the regular ecnnmercial type of ice cvea.m. 
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5. From tlm standpoint of tins tost a stabilizer is a desioaiile ronstitneiit 
of ice cream. 

G. Tee cream cfontaining a medium yellow color was preferred to nne.olored 
i (.‘0 cream. 

7. Tlie preference .for vanillas varied ga-eatly, 

8. The medium and high sugar content ice cream was preferred to a low 
sri gar content ice cream. 

9. A greater percentage of woinen than men showed a preference for ice 

tmeani with a pronounced flavor and a heavy body. M. J.M. 
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294. Consumer Preference: (b) Effect of Serving Temperature. W. H. 

E, Reid, Uiiiv. of Missouri, Columbia, Mo. Proc. 37th Ann. Conv. 

Intern. Assoc. Ice Cream Mfgrs. A P- 72, Oct., 1937. 

The results of this investigation indicate that the serving temperature is 
a factor of considerable imiiiortaiice in determining consumer acceptance of 
ic(i cream and sherbets. Dipping properties and the stability of the products 
studied are also affected by the serving temperature. 

The most desirable temperature for serving most ice cream and sherbets 
was 10° P, However products with mild flavors or a low sugar content were 
pre,ferred at a higher temperature than 10° P. and those with strong flavors 
or high sugar content W'ere more acceptable at temperatures below 10° P. 
The flavor became more pronounced in all ice creams and sherbets as the 
temperature was increased from 6° P. to 18° P. 

The body of both ice cream and sherbets was termed too resistant at 6° P. 
Sherbets were criticized at 14° P. or higher as being soggy and lacking in 
resistance. The same criticism Avas made of ice creams served at 18° P. 

M.J.M. 

295. Sanitary Factors at the Fountain other than Ice Cream. P. AV, 

pABiAN, Michigan State College, East Lansing, Midi. Proc. 37th 

Ami. ConA\ Intern. A.ssoc. Ice Cream M’fgrs. A p. 90, Oct,, 1937. 

A survey was made of twenty-one drug stoi'es and tAveuty-nine rcHtaurants 
and dairy bars in an attempt to study from a bacteriological vicAA’point each 
item eni.eri ng into the serving of U'c cream. 

The Avork indicates thaf. there should he a hacteilal standard foi* dipper 
water and that a satisfactory standard Avouid be the same as the maximum 
permissible bacterial count alloAved for ice cream. 

Of the flavors and syrups tested, chocolate syrup usually Avas the heaviest 
contaminated and contributed the most bacteria to a dish of ice cream. 
StraAAherry, cherry, pineapple, peach, butterscotch, lemon and orange syrups 
AAmre sources of eoutamination, they are listed in the order of the average 
bacteria] content. A bacterial standard of 5,000 bacteria per cc. is proposed 
for tbo flavoring and fruit syrups used with ice cream. 

Unless proper precautions are observed, ice cream can be grossly con- 
taminated during serving. Dipper Avater contamination nsnally is greater 




Ilian tliat JTOin (’liueolaio ainl finiil syrujis. Spoon ;uul disli ('oiitaiiiiiuilion 
are nef*'li< 4 'ib]e ilthoj arc \vasli(‘{l in soapy "wasli vvafei’ a1 110 io F. eon- 
taJuiiif? less than 5f),(ld0 baopnaa ])ci‘ cc., tlaai rinsi'd in ^va1cr a1 -170'’' b\ bn* 
at Ii'a.si a, ininulc or i'or a niinute or loiiycr in clean water {'Oii1aiiiiii<i' to 
200 p.ji.ni. of available clijorine. 

P\n'ty~six per cent ol! ibo iec ereani sold in Tjanslnu' aiui East Laitsinn*, 
j\Ii(‘bi.! 2 'an. was found to cxeoed the ieyal bantcria! standards of loOjOOO liae- 
teria per ce. M.J.M. 


296. A Cooperative Quality Improvement Program. E. II. Paufitt, 
Pui’diK' I'liiv., laifayette. Iiul. Proe. oTtli Ann. (tniv. Intern. 
Asso('. L'c (ba'ani j\If<i'rs. ]). lOO, (let., PtOT. 

Tlie (jualit>" improveineiil progianii s])onsored by Purdue Tniversily for 
rndiana iei* (U’l'uni mannfat'tnrers was [)resen1(*d. Tlie r<’sulls of llie analysis 
and scoring of ie(‘ ereain samples was given in tabular form. The snex-ess of 
tlie project is indiented by the iinircased nuiiilier of ('.oinniereial samples snb- 
niitied eaeli year. M.J.Al. 


297. Best Selling Flavors. Ice Cream Trade d, 34, 1. p. 9, Jan., 193S. 

Information collected by Esnnind, Gmidiaeli and Co., Cincinnati, Ohio, 

from large and small manufacturers located in all pa.rts of tlie United States 
and Canada, indicated that the 12 most popular flavors of ice cream were 
vanilla, strawdierry, cdioeolate, cherry, maple nut, oi’ange pineapple, butter 
pecan, black walnut, banana, peach, lemon, and pineapple. Xext to the above 
came chocolate variations, fruit salad, almond toffee, butterscotch, pepper- 
mint stick, tutti fruitti, caramel, and ]mcan krunch. Slierbets were rated as 
follows: orange, ],)ineapple, rasplnwry, lemon, ainl lime. ’W.JT.IM. 

298. The Year’s Research Record. J. C. IIe.xincj, New Yni'k Agr. Exp. 

>Sta., (hmeva, N. T. lee Cr(*am Trade J. 34. 1, p. 24-, J.an., l!)3S. 

Subjects discussed l)i’ieny are: honiogenizatiou by sonic vibratiou, a lunv 
vacuum method ol‘ fivsvang fresh milk and cream foi* ns(> hi ice cream, prob- 
lems encouulerod in making ice cream of a high battei'Cat ('ontent, the use of 
eerelose in ice cream, comjiarison of dhl'crent sernni solids concentrates for 
ice cream, sodinin alginate as a slabilizer for ices, E. rod as an index of pas- 
teurizalion efficiency, sanitary procedui’c for handling ingredients added to 
the mix after pastenrization. AY.H.i\t. 

299. How to Figure Mix Costs. E. L. KKienAirr, The Univ. of Nebraska, 

Lincoln, Nidn*. Ice Cream Trade J. Jf, 2, ]>. 22, Feb., 1938. 

The cost of ice cream mix varies greatly dejicndiiig upon the cost and 
availability of the various ingredients used and upon tlu^ composition of the 
mix. Generally a plant with an out])ut of less than. 20,000 gallons annually* 
is better oil! to bny* mix. In territories wln're fresh products are available, 
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mixes ean be best and elieapest made iLsing milk, cream and condensed skim 
as soxirces of fat and serum solids. In localities removed from actual ixro- 
duc'.tion areas, mixes are cheapest when made from butter, skiminilk jxowder 
or other concentrates. "W.H.M. 


300. Sales Increase 300 Per Cent. Lucious S. Flint, lee Cream Trade J. 
d-i, 2, p. .12, Feb., 1938. 

Details are given for a sales caraixaign used by Edy's Grand Ice Cream 
Company, Oakland, California, which has materially increased the amount 
of ice cream sold ti.") their dealers. The plan is bxiilt around a monthly feature 
special and the use of point-of-sale display material. Carefully worked out 
receipts are furnished the dealers and a great deal of personal contact work 
is done to assure the success of the campaign. W.H.M. 

Other abstracts of interest are numbers 267, 271, and 303. 


301. Bitterness and Thinning in Canned Cream. A. A. Niotiols, G. B. 

Howat and C..J', Jackson. J, Dairy Bescarch 8, p. 346, 1937. 

Three organisms, all strains of Bacillus suhtilus, were isolated from de- 
fective eommercially-canned cream which, on inoculation into normal cream, 
cansi'd bitterm'ss and thinning. Some thirty-six strains of B. suhtUus were 
isolated from canned dairy products but only a few were capable of produc- 
ing the defects when inoculated into normal cream. The spores of these 
organisms were found capable of withstanding tempei.*atures xip to 120° C. 
for as long as 40 miiiute.s. The defects develojxed more rapidly bj^ incuba- 
tion at 37° C. than at lower temperatures. Determinations of the xion-pro- 
t('in nitrog(‘n and of the x^eptone and .sub-peptone fractions indicated tliat 
th(‘ (leveloxxment of both bitterness and thinning were related to tlie break- 
down of the jirotein. Owing to the high thermal death iioint of the organ- 
isms la'sponsibh' for tlie defects, it was exxieeted that control under com- 
mercial conditions must depend more on imiiroving the quality of the incom- 
ing milk snpx>ly than on altering the conditions of sterilization of the canned 
product. S.T.O. 


302. Soft Curd Milk of the Mineral Modified Type. Anonymous. Milk 

Dealer 27, 6, p. 43, March, 1938. 

A brief deserixition of soft-curd milk of the Mineral modified type and 
its sale in Chicago. C.J.B. 

303. The Problem of Recontamination of Pasteurized Milk and Its Prod- 

ucts. L. C. BuLMEit, Bureau of .Food and Dairy Inspection, Jef- 
ferson Go. Bd. of Health, Birmingham, Ala. Milk Dealer 27, 6, 
p. 76, March, 1938. 
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Based on a study of C'{niditions Avliieli jArm'uil ia all the 51 major oHios 
of Aiiieriea, with p(.>piilatiou over 300, 000. this ])aper deals nut only will] tlu‘ 
vexed problem of the promiscuous haiulliiij^' of pasteurizerl milk and iei*- 
cream mix, but also the relationship belween hoards of heallli and iudusiry 
at the present time. 

The author also txdnts out that Birminglnun is tlu* only city in America 
that has regulations Avhich adequately control this i)ro])!em. 

304. Sweet Acidophilus Milk. Anonymous. l\]ilk Deahu :37, 0, p. 11(1, 
March, 1938. 

A description of how swcmt acidophilus milk can be made in your own 
plant with no added equipment and at a marked reduction in co.st to the 
consumer. C.J.B. 


305. Uniformity of Cream Line. JosEPir Burns, Capitol Dairy, hladison, 
Wis. Milk Dealer ;3/', (1, p. 120, March, 1938. 

A brief discussion of the imp(n?tance from a sales stand}M.)int of having 
a uniform cream line. 

The author suggests observation of the follovung points in order to main- 
tain a uiiifoimi cream line. 

1. Have definite routine production. 

2. Never heat milk above 145° (excepting in flash system). 

3. Avoid use of live steam in pasteurizing jackets as much as possible. 

4. Have suffleieiit refrigerating capacity so that milk need not be cooled 
by water in pasteurizer jacket prior to sending over surface cooler. 

5. Avoid excess agitation during holding period and in storage tank.^. 

6. Avoid holding jjeriods oA^er 30 minutes. 

7. Have thermometer in water jacket of pasteurizer so that if heating hy 

hot Avater, the temperature of the heating medium can he available (usually 
about 1G0° to 175°). C.J.B. 

Other abstracts of interest are numbers 207, 20S, 209, 270, and 271. 
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306. The Immature Rat Uterus as an Assay Endpoint for Gonadotropic 
Substances. C. G. Heller, Henry Lauson and E. L. Bevring- 
iiAUS. Dept, of Medicine, Univ. of Wisconsin, IVIadison. Amer. 
J. Physiol. 12i, 2, p. 304, Feb., 1938. 

Two hundred and twenty-eight immature female rats Avere used. The 
minimal dose producing uterine enlargement (as judged by gross inspec- 
tion) and uterine weight increases Avere only'- one-eighth as large as the 
minimal dose which resulted in ovary Aveight increase. The eurA^e.s rise 
rapidly^ to a maximum and A^eiy slowly recede, so that only a small portion, 
at the loAA^est dose levels, is useful for assay purposes. These Avorkers found 
that the ovary actually decreased in Aveiglit at first as the result of gonado- 
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tropk', stimulation wliilo with larger closes it responds both by iiic',reased secre- 
tion and g’l'owtli. Aji addendum to the paper states that on recalculation of 
iln^ data of Levin and Tyndale a ratio of 3 or 4 to 1 is obtained, as contrasted 
to their ratio of 8 to 1. D.L.E. 


lavin, 307. Changes in the Water of Tissues Induced by Diets Containing 

(> 141 Various Mineral Supplements. E. S. Eppright axd A. II. SAiPm, 

^(piart Lab. of Physiological Chemistry, Yale Uiiiv. School of Medicine, 



New Haven. Ainer. d. Pliysiol. 121 , 2, p. 379, Feb., 1938. 

The electrolyte balance of the diet inflinmces tlie hydration of the tissues. 
\Yhen sodium chloride constitutes the only mineral supplement to the salt- 
poor basal diet of rats, the tissues, except skeletal muscles, arc more hydrated 
than normal. Potassium exerts a slightly modifying effect, 'When the 
mineral supj)leimnit consists mainly of caleinm, the general tendency is 
toward dehydration. 

The normal distribution of water in the organism depends to a con- 
siderable extent upon the balaneci of the calcium with its related elements 
and the alkali metals sodium and potassium. In the absence of caleinm and 
phosphorus, muscle tissue contains more sodium than can he aecounted for 
by that in the extracellular water as calculated from the chloride present. 

D.L.E. 

308. The Nature of Magnesium Tetany. D. M. Greenberg and E. V, 
Tupts, Division of Biochemistry, Univ. of California Medical 
School, Berkeley. Ainer. J. Physiol. 121 , 2, p. 416, Feb., 1938. 

A study lias been made on the influence of a number of factors on the 
incidence, time of onset, and duration of ])eripherfd vasodilation and hyper- 
irritability in magnesium deficient rats. These symptoms were found to be 
greatly affected by the deigree of raaguesinin deficiency, the starting age of 
the rats, and the dietary levels of calcium and vitamin G. At levels of less 
than 1 ingm. of Mg x>er 100 grams of food all experimental animals reacted 
withiii 10 to 14 days and their total life span was from 21 to 30 days with 
death resulting from a spontaneous convulsion. Probably the explanation 
of the apparent synergism of the two deficiencies lies in the fact that vitamin 
G dtfflcieiicy itself promoted some damage to the lUirvons system which would 
tend to increase its reactivity so that the effects of the two deficiencies are 
additive. The hissing of an air blast a]ipeared to be peculiarly effective in 
producing convulsions in liyporirritahle individuals. 

The localization of the lesion concerned with magnesium hyperirritahility 
appears to be in the midbrain or pons as contrasted with thyroid or low caJ- 
ciuin tetany, with which, lesions arc more likely located in the nenro- 
inuseular junction. At least magnesium tetany differs from calcium tetany 
in that curare docs not prevent the onset of convulsive seizures in litis con- 
dition. 
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A later paper of lliis series {ihUL, p. 424) desei'ihes tm-. (ip-Vet of reita 
insufficiency upon tlie Mdiieys. DhE 


309. The Influence of Calcium and Potassium upon Intestinal Absorp- 
tion. J. W . Gardner AND G. E. Burget, Dept, i.r Phvsidifso'v 
Uiiiv. of Oregon Medical School Amer. J. PhysioD / o / o ..[ 7 '-, 
Feb., 1938. Z' ' ’ " 

Potassium chloride added to a 10 per cent glucose solution in concentra- 
tions from 0.03 per cent to 0.15 per cent increases the rate of alisorption of 
the sugar solution from chronic closed intestinal loops in dons; in similar 
concentrations CaCla decreases the rate of absorption below nurnuil The 
increase produced by a 0.1 per cent solution of KOI is approx inialely ofjual 
to the decrease brought about by a similar eoneentration of (JaCi-. I'lio 
favorable action of KCl reaches a maxirnuin at about 0.08 po]* under 
these conditions. The retarding action of CaCl increases steadily np tn 
0.15 per cent which was the highest concentration used, ^iniilar results 
were obtained with rats by a slightly different technique. The authors slate 
“if these results may be explained by alteration of cell periiieabiJiiY bv the 
two electrolytes, onr work conforms to the well ostnblisbed ehects of K and 
Ca, ions on cell p(‘rmeability,” D.L.E. 


310. Enterocrinin, a Hormone Which Excites the Glands of the Small 
Intestine. ,E. S, Nasset, Dept, of Vital Economies, iTniy. of Ihadi- 
ester, Eoehestcr, New York. Amer. J. Physiol / 2 i, 2, ]>. 481, Ptd).. 
1938. 

Enterocriniii is Hn' name given to an intestinal hormone, not jireviouslv 
describc'd, wbieb plays an important role in tlie secivtion of sncmis entej’iens. 
Tiiis hormone is oblainable from the small and large intt'st,in(i.s of several 
species of animals. Tiio small gut of Ihe dog and the cow have the biuhest 
titre of the animals examined. 

The secretagogue activity of crude extracts of these organs is not directly 
related to blood pressure changes ])ecaiise vasodilatioji-free onterocriniu has 
been prepared. Enterocrinin does not exedte the pancreas; hence, it is sepa- 
rate and distinct from secretin. It augments the secretion of enz 3 uues as 
well as fluid, a property usually not ascribed to seo’etiu. D.L.E. 


311. The Effects of Hypophysectomy and of Anterior Pituitary Extracts 
in the Disposition of Fed Carbohydrates in Rats. Jane A. Rtts- 
SELL, Institute of Experimental Biologjg IJniv. of Oalil’ornia. Berke- 
ley. Amer. J. Physiol. 'J21, 3, p. 755, March, 1938. 

In the hypophyseetomized rats, the proportion of absorbed glucose oxi- 
dized and the proportion of total calories obtained from carbohydrate were 
both nmc'h higher than in the. normal rats. Decreases in the amount of 




lOVlll 


^({uar 
it is I; 
itand 
ikiniE 
diimri 
ind h 


slight 

ALTiier, 
:>£ fat- 


soaps 
(oria a 

By.' 

well r| 
saicinr 


Since 1 

speckiJ 

lactate] 


ABSTRACTS OB’ LITERATURBl 


glycogen stored were aceoiiiited for by the increases in the rate of oxidation 
of carbohydrate. It was concluded that the anterior pituitary is conceriied 
not only with preservation of body carbohj^drate during fasting, but also 
with the disposition of this siibstanee when it .is fed. 

312. Further Studies of Intestinal Absorption with the Performance of 

Osmotic Work. Raymond G. Ingraham and Maueiob B. 
A^isscheEj Dept, of Physiology, ITniy, of Illinois, Chicago, and 'LTniv. 
of Minnesota, Minneapolis. Aiiier. J. Physiol. 3, p. 771, 
March, 1938, 

The authors present a unique theory to explain the different rates of 
absorption of nni valent and polyvalent ions from the intestine. In the 
presence of poly-nnivalent salts (MgCh, CaCB and others) and poly- 
polyvalent salts (MgS 04 , CaS 04 and other.s) uni-miivalent salts (such as 
NaCl) ai’e rapidly absorbed from the intestine against blood plasma concen- 
tration gradients as much as 28 to 1 and 10 to 1 respectively. A slow 
absorption of the polyvalent ions occurs at the same time. While nnivaleiit 
anion impoverishment is oecnrrmg in the intestine the jpH of the gut fluid 
invariably becomes more acid, around pH 6.1 to 6.3, rvhile with univalent 
cation impoverishment the gat fluid hecoines more alkaliiie, reaching pH 7.9. 

Without exception ammonia production increases in the gut during this 
univalent impoverishment. The concentration of NH3-N in the gnt fluid 
increases to as mnch as two hundred and fi.fty times its concentration in the 
blood. The fact that intravenous in jeetion of ammonium salts produces a 
very large increase in the NH3-N content of the gut i.ndicates that the ammo- 
nia in the intestinal fluid is of metabolic and not of baeteriah origin. 

The authors suggest that the selective transport of materials against high 
coneentration gradients is a result of the circulation of fluid through differ- 
entially permeable membranes. TJicy believe that there is a continuous flow 
of fluid into and out of tlie gut during absorption. D.L.E, 

313. The Blood Volume of Normal Dogs. John II. Gibson, 2nd, John 

L. Keeley and Michel PltoAxN, Lab. of Surgical Research and 
Dept, of Medicine, Harvard Medical School, Ainer. J. Physiol. 
iJi, 3, p. 800, March, 1938. 

The merits of the various techniques used in determining blood volume 
are discussed. Original data on plasma, cell and total blood volume, hemafo- 
crit and hemoglobin value of venous blood, and blood velocity rate of 50 dogs 
are presented. In terms of cubic centimeters per kilogram in dogs of from 
5 to 30 kgm, in weight, plasma volume ranged from 41.2 ec. to 51.7 ce. ; cell 
volume, from 36.4 ce. to 54.6 ec.; and total blood volume, from 84.0 cc. to 
, 97.3 cc. No distinct difference in plasma, cell or total blood volume in rela- 
tion to \s’eight exists between male and female dogs. With increase in body 
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weigJd, and tiio ain'oinpaiiyiii'i; hi(.',i“('aso in total blood vohrmp, tlu‘i*o is an 
iiKfia'ase in lunnaiooril and iunuo'i'lolnn values, and a slowinp; of blood V(‘Ioe- 
ity Tate. I'liis iiidieabss that lolal blood vobinie biairs a diivct ladatiojiship 
(diietiv to t1i(i ainoind of lanseidar tissue in llie animal. O.L.E. 


314. Further Evidence for a Mammogenic Hormone in the Anterior 
Pituitary. E. T. (boMuz aku AV. 'Pruxui;, Dt'iit. of Dairy Hus-- 
])andry, Missouri Agr. Exp. tsia. Proir. Roe. R.X]). Biol. 'Mod. 

4, p. (>07, flan., 1938. 

Enrtber oA'idimee is ])]‘esenlod indicaling' that tlio jdil niiary gland is the 
seat of prodnetion of a faelor or factors wliicb slimulat.o tbe growth, of the 
duet and lobule-alveolar systems of tlie mammary gland. This principle, 
called the “mammogenic liormoiie/ ’ is present in the j>itiiitaries of cattle 
when pregnant. T'he groAvtli of the mammary glands of castrated female 
rabbits and rats was stimulated by the daily iniection of such pituitaries. 
That this principle is not identical with the lactogenic bormone is indicated 
by the laeh of response witli non-pregnant cattle pitnitaries containing 
considerable amounts of the laetogenie bormone. S.W.M. 




BBL-Desoxycholate Lactose Broi 
BBL-Desoxycholate Lactose Agar 
BBL-Desoxychoiate Agar 


Those media offer the most uniformly ro- 
liahlo aiul oconomicnl means for tlio enu- 
meration of eolon haeilli. The advantage 
of tliese media over most others lies in the 
Hse of Sodimn Desoxycholate as sole hac- 
Icriostatic agent. Sodium Besosyeholate 
is a pure chemieal and has a cloar-cut in- 
hibiting effect on the growth of Gram posi- 
tive bacteria as compared to Gram nega- 
tive bacteria. It thus has none of the 
disadvantages generally found in other 
bacteriostatic agents such as bile, bile salt 
mixtures, or dyes. 

Whenever possible only pure chemicals 
are used in BBL media as bacteriostatic 
agents. 

Literature and prices sent on request 


It is significant that some of the largest 
milk plant operators, after trying various 
materials of construction, finally decided 
on Pfaudler glass lined steel. 

Pfaudier glass lined steel storage tanks 
are not only less expensive in the long 
run but keep milk products better. 
Equally important, cleaning is a far 
easier task and that means something 
when you have to wash such large areas 
every day in the year. 

Pfaudler glass, combined with such out- 
standing design features as “stream-flo” 
agitation, non-foam inlet, inside-outside 
swing manhole door, a pocketless flush 
valve — offer storage economy that has 
proved itself under all tests since 1915. 


BilLTIi/IORE BfOLOefCAL LABORATORY 

432 N. Calvert St. 


Baltimore, Md. 


MARSCHALL 

RENNET and COLOR 

for cheese manufacture 


arc uniformly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 


Liberal samples of MarschM 
preparations for class worh or 
experiment may be had for the 
ashing. 


PFAUDLER 


THE PFAUDLER CO., Rochester N.Y. | Marschall D. 

Main Office and Works — ^Roehesior, 3f. ¥. Branch 
.Factories: Elyria, Ohioi Selnvetzingen, Baden, 

Germany; Leven, Fife, Scotland. Branches; New 
York, Boston, Chicago, Philadelphia (Pfaudler 
Sales Co.), San Francisco and Los Angeles. 


MADISON 




n 


JOVHNAL OF lUIRT ACmSCli 
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Pure Dextrose Sugar 
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In anv dairy food or allied product 
in which sugar serves a purpose, Cere- 
lose has its own indivklual properties 
which develo]^ new or improved food 
comhinations. 

Advantages of Usina 
Cerelose 

Cerelose is a white crystalline mono- 
saccharide. It is stable in the presence 
of trnit acids and other acids, and 
cannot be further inverted. This pro- 
motes uniformity in a product. 

Cerelose is a reducing sugar as noted 
by its ability to reduce Fehling’s solu- 
tion. This feature is worthy of study 
in relation to such things as the pre- 
vention of buttertat oxidation. 

I'he combined solubility of Cerelose 
and cane sugar in water solution is 
greater than the solubility of either 
sugar alone. In any product where 
crystallization is a problem, this fact 
will serve to advantage. 

Cerelose has a different effect from 
cane sugar upon texture and body. 
For a shorter texture and creamier 
body, Cerelose will prove desirable. 

As a carrier of flavor, either in a 
dry substance, such as powdered va- 
nilla, or in a finished food product, 
Cerelose Is especially efficient. 

In these ways and in many others 
Cerelose will serve according to its 
own individual properties. We invite 
you to try Cerelose in any dairy prod- 
uct, both for improvement and new 
features. Write Corn Products Sales 
Co., 17 Battery Place, New York City. 


Dairy Preparations 

Cheese Rennet and Color 
Annatto Butter Color 
Certified Butter Color 
Ice Cream Color 
Lactic Ferment Culture 
Bulgarian Culture 

vsfflsv 

Cheese Bandages, Circles 
Press Cloths 
Odorless Dairy Fly Spray 
Testing Solutions 
Rennet Tests 

Chr. Hansen’s Laboratory, inc* 

Milwaukee^ Wisconsin 


THE 

MOETEMSEM 
POSITIVE 
AUTOMATIC 
SYSTEM OF PASTEURIMTiON 

A totally enclosed continuous flow method of Piuteur- 
izing niiilv that meets the requirements of all Healtli 
regulations. The holding period is accurately governed 
by positive automatic gears that cannot be changed. 
Milk must be held for a minimum of 30 minutes or 
dumped on the floor. 

With cither the JUNIOR unit, for plants of small or 
medium capacities, or the larger unit for plants of large 
capacities; the milk is not in view from tlio time it enters 
the weigh tank until it appears in the bottle. There can 
be no plant contamination during the processing period. 

Made id eapaeitica of from 2.500 to 30,000 pounds pep 
hour in tinned copper or stainless steel and priced as low 
as is consistent with dependable machinery. 

Catalogues will be cheerfully 
mailed on request, without obliga- 
tion. Please state the capacities in 
which you are interested. 


STANDARD MILK 
MACHINERY CO. 

{INCORPORATED) 

»»U1SV1U.E KEMTUCKY 




Don’t 

LET PROFITS EVAPORATE! 


ARE IMPROVED BY 


Because of the jjurc: Para 
fitting stopper, cmTipo‘.ite s 
evaporate in 


ruliher tight, 
iinples cannot 


(Pure Dextrose Sugar) 

To I) preparing their own choc- 
olate-flavored milk beverages, the ad- 
vantages of using Cerelose are obvious: 

First, Cerelose helps to bring out 
the lull chocolate flavor. 

Second, Cerelose is quick energy 
sugar, easily and promptly assimi- 
lated; hence it adds definite food 
energy value to milk beverages chiefly 
consumed by children. 

Cerelose may he used in any pro- 
portion. The best range is determined 
between 25% and 50% of the total 
sugar used. 

Dairies which have experimented 
with Cerelose have developed perfect 
blends which greatly improved their 
product with resultant increase in 
sales.^ 

Cerelose is pure Dextrose. There is 
an increasing advertising appeal in 
this great sugar. \Ye will gladly pro- 
vide suggestions for advcrti.sing copy. 

h"or further information, please 
write Corn Products Sales Company, 
17 Battery Place, New York City, 


MOJONNIER 


Composite 'il'cst Bottles 

The stopper is iUlaclicd to ilu’: neck 
the bottle by a ciiain and is ([iiii^ 
ejected by the 

day tests!^' N unJ k. ' 

bered tag or , 

etched spot for .'*■ • .. 

marking. . 


M0ETEMSEM 

FOSITI¥E 

AUTOMATIC 

SYSTEM OF PASTEURIZATION 


K toliiily enclosed ccntiniiouH flow method of PuBteur* 
izinn mi!!; (hat meets (iie requirements of «I! Health 
regulations. The Imiding period is accurately governed 
by positive automatic gears tltat cannot, tie changed. 
Milk must he held .for a minimum of 30 minutes or 
dumped on the floor. 

With cither the JUNIOR unit, for plants of small or 
medium capacities, or the larger unit for plants of large 
Capacities, the milk is not in view from the time it entern 
the neigh t.snk until it appears in the bottle. There can 
be no plant contamination during the proeessing period. 

Made in capacities of from 2, .100 to 30.000 pounds per 
hour in tinned copper or stainless steel and priced as low 
Jie is consistent with dependable machinery. 

Ciltaloguos will be cheerfully 
mailed ou request, ■without obliga- 
tion. Please state the capacities in 
which you .are interested. 


STAMEAEB mihm 

JiS Jib %* Jnl A JFl XSt ink. S 


ICTCORP ORATED) 


tAHnsVXLUE 


■RENTOCK.'ir 


Vour advert! soment is being read in every State and in 3.5 Foreign Countries 



■the ODORLESS container 
for milk 


men call glass “the ideal 
container” for milk and 
other dairy products. 
Owens-Illinois Glass Com- 

t pany, Dairy Con- 
tainer Division, To- 
ll; ledo, Ohio, 


The hard, vitreous surface 
of glass cannot absorb odors 
or impart taste to milk or 
other dairy products. This 
fact and the many 
other advantages are 
the reason why dairy- 


GLASS IS BEST 


1. It’s CONVESriElTT. Easy to handle — ^neck offers a 
film grip — easy to reseal. 

2. It’s STtntDIEST. Will not soften or weaken with 
use — no seams to give way — withstands hard usage. 

3. It’s HONEST. The wholesomeness, richness and 
quantity are quickly revealed to the customer. 

4. It’s CLEANEST. Thoroughly sterilized same as 
hospital hotties — ^tests prove glass cleanest. 


Your aclvertisement is being read in every State and in ZS Foreign Countries 




TH€ J B-FORD COMPflnvP 

WYflnDOTT€ MiCHlGfln 

DISTRICT OFFICES IN 26 CITIES 


'.riifso li’dulilfs <‘;m usiiMlly’ In* (.■iidod liy regu- 
bu’ly utiiajf tliu iinn'it;!' Wya.iulotb* Pntiliii'l. 

'riii'vu :n'o 'Wyaiulfitif! Olaimt'r & <ni>iiuscT, 
Vy.-Hu’lntto C5ierok(^a Olranei', Wyandotte Potaa 
Oloam'f Wyandotte ■Dfter{ 4 'eiit. All four 

aro Hjiicialljii p'Umned for .>>;/-(■/«? i'qiii]iiu<'n.1- 
(dcaniiif);’ jobs in diffeia-nt Ivinds of uater. 

Wya)id(dlo Rloid ('lilor luiows no oijual for 
killing’ bai'teria. StC'Ti-Gjj1t*r, wliicli eoino.s jn 
dry ]a)wder forii), is an offeetivi’ ffennicddi' .‘ind 
doodoi'j'/.ei' wlie'it iiwefl .ill soliilkm as a, riiisi' or 
spray. 

Por bottle-wasliiiig by iiiaeliine tlievi! is Wyan- 
dotte Alkali Special^ and 'wliere unusual water 
eondifioM make proper bottle-washing difficult 
01* impossible, AVyandotlxi S. L. Flalu's or Wyan- 
dotte Chippewa .Makes may solve your probhun. 

We have jfrepared a folder discussing trouhle- 
some conditions and their cure. If you have 
not received your copy, write ns for i1, or cidl 
your local Wyandotte representative. 


WfTH 


WYANDOTTE 


® iilkstone 
® Lime Scale 
® Bacteria 


• Discoloration 

• Boiler Scale 


THE COMPOUNDING OF 
FINE VANILLA FLAVORING 


Tile leadership of Mixe- 
van for quality is the 
result of over 30 years 
specialized experience. 
Its uniform character 
is achieved through ex- 
pert knowledge, indi- 
vidual selection of 
beans, extra develop- 
ment of the bouquet, 
intricate compounding 
and special grinding 
technique ... It is the 
ultimate in fine flavor- 
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I'EDK-JREE P-R():MISE AND PROGENY TEST AlYONG STJIES 
PJiOVED IN IOWA CO\Y- TESTING ASSOCIATIONS^ 


JAY L. LUSH ANU EA3?L N. SIITTLTZ 
Iowa Stafv College, yl7nes, hma, and Gacrjisey ilraedei'T^ Amsodation 
Feterboro, N. H. 


Bulls whii'.li were proved, in Iowa Cow Testing Assoeiatioiis, a?c;cordiug to 
the rules o.t the Dairy Biireau in effect before 193(1, were .studied to see (1) 
how many of their parents and grandparents had been tested .for production 
and (2) how’ closely the production testing in the bull’s pedigree indicated 
either the average j>roduction of his daughters or the average increase of .bis 
daughters over their dams. This study was confined to the 303 Holstein- 
Friesian sires (w.hieh constituted about half of ail sires proved) so that 
differences in breed average.s would not obscure the intra-breed situation, 
which alone is of practical interest to the breeder who follows a policy of 
pure breeding or of consistently grading toward one pure breed, ^Ye see no 
a 'priori reason to sup])o.se that the relation between pedigree promise and 
jjrogeny performance would be different in other bre(^ds. 

Each bull had at least five tested daughters out of ('ows also tested in 
C.T.A. herds. About half of the bulls had only five such daiighier-dain pairs. 
Less than one-fifth of them iiad more than eight pairs. For the present study 
the average fat production of the daughters (or of the mates-) of each hull 
was treated as a .single item, regai’dless of the number of daughters (or mates) 
in that average. About half of the bulls w-ei’e i)rovecl by association-year 
records; that is, by using as the measure of Ibe cow’s production her total 
production during the twelve months of the association year, regardless of 
Iier stage of lactation or lactations. The others were proved by lactation 
i’ecords ; that is, by using for the cow’s lU'oduction her production during her 
whole lac'.tation, or during the first 365 days if her lactation was longer than 
that- The assoeia,tioii-year records were corrected to maturity’ by considering 
the tw’o-year-old record as 70 per cent, the three-year-old record as 80 per 
cent, and the four-year-old record as 90 per cent of the mature record. The 
lactation records were corrected to maturity by the .Bureau of Dairy Industry 

Received for publication. December 13, 1937. 

1 Journal paper No. J-510 from the Iowa Agricultural Experiment Station. 

2 The damn of the bull’s daughters are hereafter tailed tlie bull’-s mates, to disthi- 
guish them from the bull’s own dam. 
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iaetoi's IU.AV in general use. When a cow had more tiiaii one leeoid the 
highest was used. .No case was included where the daiigiiters oj* males were 
known to have been milked mt/re th/m twice a, day but, as the ninnber of times 
milked was not noted on the earlier reports used in proving sires, a few such 
eases may lie included.'* 

j;\s production records for tlie bulls’ parents and grandparents wo used 
only Advanced Registry records more than 305 days in length.' A.11 sneh 
records completed before tlie end of 1936 ^vere included. These records were 
corrected to the “mature R” basis (mature eow’s milked three times a day) 
by the factors used by the Holstein-Friesian associalion. Most of the tested 
dams and grandams of course had only one A.R. record. Where a cow had 
more than one A.R. record the average of those was used. For each sire 
and g’randsire the average of the A.R. records of all his daughters was used 


as his A.R. test. 

When the daughter average, the mate average and the average increase of 
each sire’s daughters over his mates were each treated as single items, the 
means and standard deviations® of those items for these 303 sires were as 
follows; 


M34, 

I 

ing • 


Pounds of butterfat 
Mean Standard deviation 

Mates 416 78 

Daughters 430 82 

Increase ; 14 68 



Correlations between individual daughters and dams within the group used to prove 
each sire indicate that individual differences in the fat records were about one-fourth 
caused by hereditary differences between the cows. Differences in test (percentage of 
fat in the milk) were about one-half caused by hereditary differences between the cows. 
The lactation records and the assoeiation-year records seemed about equal in their accu- 
racy as indicators of the cow’s heredity ( Journal of Dairy Science 19: 429-^30). A 
later study of 305-day lactation records used since 1935 in proving bulls in Iowa indicated 
that intra-herd differences in unselected single records of fat ju’oduction were about 4B 
per cent permanent throughout the cow ’s lifetime and about 28 per cent hereditary (Jour- 
nal of Dairy Science 20: 440-441). We hope that these studies of heritability can be 
extended soon. 

4 Many of the dams and some of the grandams of these bulls had C.T.A. records, but 
those were not at that time systematically recorded in any one place where we could in- 
quire what records existed concerning each cow or bull. We can only guess at the amount 
of C.T.A. testing ni the pedigrees of these bulls. Among 1,055 bulls in use in Iowa 
G.T.A. herds in 1937, 45 per cent were oat of C.T.A. tested dams and another 39 per cent 
were out of A.E, tested dams with 4 per cent being out of H.I.R. tested dams and only 
12 per cent being from dams not tested at all. Since the 303 bulls studied here were 
from an earlier time (already proved before the end of 1935), it seems certain that the 
proportion of C.T.A. testing in their pedigrees was less than this, but wo do not know 
how much less. 

s These standard deviations and the correlations were corrected for what little 
heterogeneity there was between lactation and association -year records. 
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T]ie eorvolatioiis betweea tliosa tliTeo iiotns as I'oIIom'r 


Tlie ratluM' 'hi.irli ('.()rL‘('hi11(ai iiclAvci'ii tlic avaraj^'e oL' tlui ball’s atates and th(^ 
av(‘rap;o oF bis (iaujiblers conit's frotii two biolo.a'lealiy fiivei‘K(.‘! soim?as. Th.o 
first is IIk” .[i’lnuilir, Fac'i. that dauyhiers lavr lialf of llioi]’ iiiborilaiit'O, .from tlioir 
dams aiul, hoiu'o tmid io rosomblo those dams sfmiew'ha.t — -a, eoi’n'lutioii wiiieb 
tile |)ro(‘ess of avera.yino' makos fairly hi^’h between f/arm/ye.s- of a bull's mates 
and average!^ of his daui^literK, e.v('n wlum it is low ladween wdividual dnin 
and iiid'ividval daughler. Tlie si'eoud is the lietero^^eiieity of management 
and feeding prac'tiees from one herd to another, whereby dam and daughter’ 
(■wliieh are nearly always tested in the same herd) would in many cases have 
had their records both raised or botJi lowered by tlie euYironmental circum- 
stances eluiraeteristie of that lierd but not of all herds. The negative corre- 
lation betryeen mates and increase is only another way of expressing the well- 
knowu'i general tendency for offspring to regress from a parent toward the 
mean of the race, this regression itself resulting from two quite distinct 
causes. The first of these is that the size of a cow’s record is affected by 
other tilings besides her breeding value and therefore the cows with the high- 
est records generally do not have as good heredity as their records (if taken 
at face value) would indicate, while the cows with the lowest records gen- 
erally are not quite as poor as their records. The other fact causing this 
regression is tliat the best cows are not always mated to the be.st bulls and 
the poorest cows are not ahvaj^s mated to the poorest bulls. The daughters, 
getting half of their inheritance from each parent, therefore generally tend 
to he poorer tlian their dam.s in the case of Ihose with tlie very best dams 
and bettor tlian tbeir dams in the case of tJiose with the ])ooi*est dams. The 
jiositive coL'reJation between the daugliters and llu* increase is another way 
of expressing that same regression. 

That the 14 pound average inei’ease in one gimeratioii measures the true 
rate of genetic improvement in this population can hardly be maintained 
with confidence. Too many oilier possibilities may have affected this figure. 
For proving the sire only the best record was used when a cow had more than 
one, and many of the daughters liad only made one record -wlieii their six*e 
was “proved.” lienee the eerords of the dams in general probably were a 
bit more highly selected tlian the records of Ihe daughters. Tliere seems to 
be a general tendency for herds to improve their management with increasing 
experience in C.T.A. testing. In many cases the danghters made their rec- 
ords at a later date than tlieir dams and would have been under better man- 
agement. It is possible that gi*ea,ter effort was made to gather the “proof” 
on sires wliich Avere thought to be doing Avell than on tliose whicli were believed 
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Maternal Grandams: 

14 had A,B. records 
averaging 595 lbs. 


JAY L, LUSH AND EAKL N. SHULTZ 


tx) l)ax’e been poor sires, even tlioiigh the testers were urged to prove all bulls 
without regard to the level of that proof. These considerations lead ns to 
tliink tliat this 14 pounds average increase is of little nse as a guide to the 
rate of genetic change in this population. 

The average.s of the lactation-year records and of the association-year 
records, in pounds of butterfat, were as follows: 


There was very little difference in the production of the daughters. The 
C.T.A. year records mostly come from a slightly earlier period than the lac- 
tation records, although there was some overlapping in those dates. 


Table 1 shows, as a composite pedigree, the averages and variabilities of 
the A.R. tests of parents and grandparents. About half of the sires, nearly 


TABLE 1 

Composite pedigree showing the amount of A.H. testing 


Lactation yeax- 

154 ■ 

429- 
429 + 

1 - 


DESCRIPTION OP PEDIGREES 


Number of bulls 

Mates’ prodnetion 

Laughters ’ production 
Increase 


i(»3 Sires Pi’oved 
in loxva C.T.A. 


Da, ins: • 

62 had A.R. records 
averaging G45 lbs. 

(j = 105 lbs. 
Quartilos ; 

674 and 716 


Maternal G-ran<lsiros: 

116 had A.R. daughtei's 
averaging 619 lbs. 
a = 71 lbs. 

Quartiles : 

571 and 667 


Sires: 

161 had A.R. 

da, lighters averaging 

631 lbs. 

(JV=76 lbs. 
Quartilea: 

580 and 682 


Paternal Grandsires : 

223 had .\.E. daughters 
averaging 636 lbs. 
cf = 63 lbs. 

Quartile.?: 

594 and 678 


Paternal Grandams : 

55 had A.R. records 
averaging 731 lbs. 
cf ™ 109 lbs. 
Quartiles: 

657 and 805 
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three-foortlis of the paternal grandsires, and more than a third of the juater- 
nal grandsires had A.E. daughters.'’’ The averages for sires and for tin’ two 
grandsires were nearly the same and the differenees •which did appear were 
statistically irisignifieaiit, although in the direetioii to be expected if such 
3'ecords actually do carry some weight in determining the buyer’ss ehoiim of 
bulls.', '■ 

The standard deviations of these sire tests are about the same for sires and 
both grandsires. Qnartile values (computed from these standard deviations) 
are shown for convenient use in estimating at a glance whether a particular 
sire’s daughters are extremely high-producing or only niodtu’ately so, as 
compared with daughters of other sires. These quartile values hi dicate 
closelj^ enough for practical purposes the houndary between the lowest (|uar- 
ter and the next to the low’est quarter and the honndar'y between the highest 
quarter and the next to the highest quarter of the bulls. 

The records of the darns and grandams indicate that the most intense 
selection in dairy cattle breeding is practiced in deciding which dams are 
good enough to have their sons saved (the high average of the dam) or to 
have their sons stand at the head of purebred herds (the very high average 
of the paternal grandams). The general average of all mature A.R. reeor'ds 
in Class B in the Blue Book to the end of 1936 is 618 pounds of fat. Differ- 
ences between this figure and the averages sho\m in Table 1 may perhaps 
indicate how slight after all is the selection actually practiced in favor of 
high production when hulls are chosen to head even such progressive C.T.A. 
herds as the ones in which these sires were proven. 

The records of dams and grandaras show larger standard deviations than 
the records of sires and grandsires. In most cases the sire’s and grandsire’s 
records are averages of several daughters, whereas many of the dams and 
gj’andams had but one record and few had as many as three. Averages are 
naturally less variable than single rec.ords. The louder variability of the 
records of .male ancestors probably results automatically from the averaging 
process and does not iiidi(’ate at all that the male ancestors vary less than the 
female ancestors in their breeding values. An additional indication of tliis 
is the fact that the averages of the bulls’ mates in the O.T.A, records are 
about as variable as the daughter averages for tJie sii’es and grandsires. 

PEDIGREE AS RELATED TO PROOF 

For each ancestor in turn, the 303 bulls were grouped in two groups 
according to whether that ancestor was or was not A.R. tested. Table 2 
shows the average production of mates and of daughters for each of these 
groupings. The most conspicuous feature of Table 2 is that the bulls -with 
testing in their pedigrees were mated to cows of higher x>i’oductioii than were 

6 It should bo remeinberod that some of the others had O.T.A.-tested daughters, but the 
records of those were not assembled so tliat wo could consult them. 
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TABLE 2 


Differences in ihc performance of SOO sires aecordinp to iclieiher Hicy had or did not 
have A.E. testing in imriotis parts of their pediprees 



jraternnl grand- 
sire tested or 
not tested: 


IMaternal grandam 
tested or not 
tested: 


Number of bulls ; 

Mates of these bulls 

Daughters of these bulls ... 

116 

431 

435 

187 

406 

427 

+ 25 
+ 8 

Increase 

+ 4 

+ 21 

-17 

Number of bulls 

14 

289 


Mates of these bulls 

437 

415 

"I~ 22 

Daughters of these bulls ... 

458 

429 

'■ + 29. 

j Increase 

+ 21 

"F 14 1 

+ 7 


the other bulls. For all six ancestors, except the paternal grandam, those 
bulls with tested ancestors had daiigliters averaging higher than the daugh- 
ters of the bulls from untested ancestors. Because both the mates and the 
daughters were higher producers where there w^as testing in the pedigree, the 
increase of (laughters over dams was for four of the six ancestors less for the 
bulls which had testing in their pedigrees than for bulls without such testing. 
"VYe interpret Table 2 as indicating that the men who have the higher produc- 
ing cows pay more attention to selecting their bulls than do the men wdio 
have the lower producing cows. By this greater effort they maintain their 
production at a higher level but they do not make it rise toward still higher 
levels any faster than it does in the herds where the bulls do not have A.E. 
testing in their pedigrees. Doubtless there is considerable regression tow^ard 
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'}*a I't of tlio pedigTCO eoneornod : 


Averages pertaining to 
the pi’oof of bulls wliose 
aneestov was : 


Tested 


Not tested 


PilfeiTaiee 


Sire tested or 
not tested : 


“Dams test ed or 
not tested : 


Pfiteriial grand- 
sire tested or 
not tested ; 


Number of bulls ;... 

161 

142 


Mutes of Ihcsf! bulls 

427 

403 

+ 24 

Daughters of these bulls ... 

441 

417 

+ 24 

Increase 

+ 14 

-i- 14 

-) trace 

Number of bulls 

62 

241 


Mates of those bulls 

444 

409 

-!- 35 

Daughters of these bulls ... 

444 

427 

+ 17 

Increase 

- trace 

+ 18 

-18 

Number of bulls 

223 

80 


Mates of these bulls 

421 

401 

+ 20 

Daughters of these bulls ... 

435 

417 

+ 18 


Increase 




-!-16 


55 

430 

428 


248 

413 

431 


-1-18 


+ 17 
- 3 


Paternal grandam 
tested or not 
tested: 


Number of bulls 

Mates of these bulls 

Daughters of these bulls ... 


Increase 


427 



Number 
of bulls 
included 


Approxi- 
mate 
standard 
error of r 


Bull ’s perforniani-o 


Average of Ids 
daughters 


Eegardless 
of their 
dams 


From cows 
of a given 
level of 
production 


Tnercaso of his 
daughters over 
their dams 


Ancestor whose 
test was cor- 
related with 
the bull ^s 
performance 
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tile breed average, 'both downward from those which Inive iimisnally good 
pedigrees and upwards from those wdiose xiedigrees seem very jDoor, 

Since these sires w'ere iiroven before the end of 1935, even tbe youngvst oE 
them must have been placed in service before the end of 1931. Many of 
them were initially selected years earlier than that. On the other liand in 
some eases the A.R. records in. their iiedigrees were not made un1il near 193U. 
Therefore the eomparisons as made he.re between those w’ilii A.K. tesling in 
their pedigrees and those withont sneli testing, include inrormalion whicii tin^ 
purchaser of the biill in many cases could not have ktto^Yn wlien ho selooled 
that hnll. 

Considering one ancestor at. a time and taking all cases in wliicli tha.t 
ancestor ivas A.R, tested, we measured the correlation hetwcoii tlie hull’s 
performance and the A.R. test of the ancestor and found the i'aets shown in 
Table 3.^ The question here is how closely the size of the A.R. record indi- 
cates a correspondingly good or poor performance of the bull in siring daugb- 

TABLE 3 

Correlations between the bull’s daughters’ production {average as in columns 4 and 3, or 
in&rease over dams as in column 6) and the A.B. tests of his ancestors 


Paternal 

grandsire 

223 

,07 

+ .06 

+ .10 

+ ,11 

Paternal 

grandam 

'55 

.14 

+ .10 

+ .21 

+ .23 

Maternal 

grandsire 

116 

.09 

■ +.03 \ 

+ .01 

- .01 


ters which average high in production or wdiich jiroduce more than their 
dams. None of the correlations in Table 3 are statistically significant. They 
are prevailingly positive, but small. The partial correlations between th,e 
jierformanee of the bull’s ancestor and the performance of the bull’s daugh- 
ters from COW'S of a given level of production, we think are a bit more dejiend- 
able than the simple correlation coefficients as indicators of the relation 
betw’^een ancestor’s record and hull’s performance. The fiartiul correlations 
are less likely to be distorted by jiossible relations between the level of t-esting 
in the bull’s iiedigree and the level of production of his mates. 

7 Oorri'cted for the slight heterogeneity between lactation and assoi-iation-yoar records. 
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^Ye interpret Table 3 as iiidicating that tlie relation between the bull’s 
pedigree and Jiis performance is })ositive but slight. But in nialdng’ this 
interpretation It must be remembered that here the ancestors are considered 
one at a time, whereas the inircliaser pf a bull may combine the liigh records 
of some ancestors and the low records of others in the same pedigree to arrive 
at some kind of a weighted estimate of the desirability of the pedigree as a 
whole. The correlation between such a weighted estimate of the pedigree and 
the bull ’s pei'forinance would usually be larger, altbougb. not vastly so, than 
the correlations between any one of the ancestors and tliat performance. "We 
Avere not able to combine the record of sire and dam and grandparents into a 
single multiple correlation prediiitioii equation for the bull’s own perform- 
ance, because so few bulls in these data had A.R. tests for all six of those 
aneestoi’s. A second qualification bearing on this interpretation is that we 
are here correlating the pedigree recoi-d AAuth the observed progeny perform- 
ance. That the progeny test of the bull is not a perfect indication of bis 
breeding value is evident from the fact that the progeny test based on his 
first five or first ten daughters may he dilforent from a similar test based on 
his subsequent daughtei’s. That is, in comparing a pedigree with the 
observed progeny test we are correlating oiie indication of the brill’s breeding 
value Avfith another indication of the same thing, neither indication being 
jrerfectly reliable although one may be more so tlian the other. Under sricli 
circumstances the correlation between either of those indications and the 
bull’s true breeding rnlue, if the latter could be measured accurately, Avould 
almost cei’tainly bo somewhat higher than the correlation of the one indication 
AA'itli the oth(3r. Taking all these things into considei'ation, AA’-e think these 
correlations give slightly too kuv an estimate of the real usefulness of the 
A.R. recoikls in a bull’s pedigi'ee as indicatiug bis breeding value. 

DISCUSSION 

In nearJy half of our data the progeny tests of the bulls themselves 
i include only five daughters. Only an eighth of our bulls Avere proved by 
as many a,s ten paii’s of daughters and dams. The figures for sires and 
grandsires in onr study inelmled all the tested daughters of each, but in many 
eases this Avas as feAV as tlu-ee and in but fcAv cases did it go far aboA’-e ten. 

Our cori*elatious are loAver than those found by Copeland^ or by Madseir- 

ill the only other reports ayg Iira^o seen of studies closely similar to this one. 

They found correlations as folloAA’s between the aA’^erage production of a 

bull’s daughters (the production of the bull’s mates not being considered) 

•and the production records of the bull’s near ancestors : 

' 111 

s Goijeland, Lynn. 1934. Pedigree Analysis as a Basis of Selecting Bull Calves. 
Jour ■ Science 17 : 93-102, 

9 Kar], 1932. Tulicritancc of Milking Capacity. iSlaturc, January 30, 

-1932. 
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Gopol.'aid |. ]Ma(lHeii 

Jjbs. fat I Lbs. fat 1 Lbs. milk 


>Sire 

s daughters 


i , . -i- .56 1 

+ .32 

+ .25 

Djini 

’s own records 


[ ■ ■ ■ ■ -t" • I 

+ .18 

+ .17 

Pate 

’iiul 

grandsire ■’ 

daughters 

+ .2G i 


■1 .20 

Jialc 

rnal 

grandsini 

s dauglilens 

-j-. ' ■ t 

.'■^' + ■.26 ••■'I 

+ .19 

IhHn 

’iial 

grinulaiu 's 

own la-ci'ird.s 


•1- .06 1 

4" -Or* 

l\l'at( 

rn;tl 

graiKiaiii 

owui rf'cords 

I" ■ ■ . i 

-t.l7 , 1 

i-.n 


There sev(‘ral (litVereTiec's in llic- data studied, J'eriiaps the eliie£ 
cue is tliat Cepfdand and Madsen iiudnded only data, ou bulls wliieli liad at 
least ten tested daughters. In Madsen’s data tlie average number of daugli- 
ters per bull was J8 and tlte average number of records per e,ow among the 
dams and grandaius was r).;”). 

Tlie larger numbers available for the studies o.f Copeland and Madsen 
sbi'udd have tended to give their figures greater de])endability and to make 
them fluctuate less but we cannot see that our figures would, have been 
biased toward lowness by tins reason, Tliey might as well have been, too 
large — the scantiness of the material would merely permit them to be more 
erratic. Our material eorresjnnids tdosely to the situation wliicli the bull 
purcliaser of today must face. The figures we studied were as much infor- 
matiou'‘“ as the prospective" purchaser could get about this bull in early 1937. 

It may be worth while to point out that tliese eorrelati(.ms should be com- 
pared not with perfect correlations (which arc not tf) he expected in any 
case) but with what miglit he expected in llie limiting case in which the dif- 
ferenc.es hetAveen cows as reveah-d by their records or bf'twoen bulls as re- 
vealed by their daughters’ records are assumed to he ‘pcrfccily hereditary. 
This depends in. part upon, the degre<'' of assortive mating practiced among 
those animals Avhitdi do gevf seieeded to ])e parents Init, as all dairy breeders 
are, striving for high production, only the fact that sojne breeders strive 
harder or more wisely than their felhnvs toward, the eomnioii goal can give 
rise to assortive mating. This surely cannot be intense in the poioulation as 
a Avhole, Not enongli. inbreeding or extreme outbreeding is practiced that 
this AAmuld ait(w tlie picture noticeably. Ignoring for the moment the traces 
of as,sortive mating and inbreeding AA’hicli probably exist, the expected cor- 
relation between the record of the hull’s dam and the aA^eragn record of his 
daughters AWiild ri.se from -t- .25 toward i- .50 as the number of his daughters 
increased. Similarly the expected correlation between the average record 
of the Imll’s sire’s daughters and the average record of the bull’s own 

v" .Except that we did not use 'Z-day and 30-day records which were more abundant 
in the older pedigrees, H.I.E. records Avhich are beginning to he available in the pedi- 
grees of young bulle, and C.T.A. records Avhieh until recently have not h<^eii asseinbhid 
systematically at any one place and have mostly been left in the barn hooks of the C.T.A. 
member in Avhose herd they were, made. 
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(laiigliters would range from + .125 when each had but a single daughter 
toward + .50 if each had Yery many daughters. The correlations between 
the bull’s dai^ghters and his grandparents’ records would be just half as 
large. If all of the buirs ancestors were thoroughly tested and if their 
records could all be considered at once, the expected correlation between the 
promise of the pedigree as a whole and the bull’s actual peiTormance would 
range up toward + .71, being restrained by the sampling nature of Mendelian 
inheritance from going' higher than that.“ The existence of some assortive 
mating causes the correlation expected when one ancestor is considered at a 
time to be somewhat higher but has little effect on the dependability of the 
wiiole pedigree. The assortive mating merely results in each ancestor indi- 
cating to some extent what the other ancestors will be. Therefore the 
assortive mating causes one ancestor by itself to be a more useful indicator 
than it would be under random mating but not so much additional informa- 
tion is gained by actually learning the facts about those other ancestors. 
Perhaps little is to be gained by discussing these abstract conditions further, 
since in actual practice we face the overwhelmingly important fact that the 
size of a cow’s record or of a bull’s daughter average, even under A, R. con- 
ditions, is much influenced by many things other than the cow’s or bull’s 
heredity and that many of these things are dependent on the herd manage- 
ment or environment in such a vvay that no amount of increase in the 
number of records or number of daughters tested wilf tend to equalize those 
environmental differences as between animals which are tested in different 
herds., 

That a few of GoiJeland’s and Madsen’s correlations are higher than 
expected, even on the assumption of perfect lieritability, might result from 
uudiscounted time trends or from stratification of inahagement practices 
whereby there may he a noticeable tendency for a buyer to get his bull from 
a breeder who manages and tests his herd according to somewhat the same 
standards as the buyer does. Or if the divergence of ideals between those 
Avlio put type first and those who put production first is distinct (as differ- 
ences in emphasis could make it, even when all breeders are paying some 
attention to both t}q)e and prodnetion) and if there are many holding each 
ideal, then the assortive mating thus introduced could raise the correlations 
with individhal ancestors above the limits expected under the abstract con- 
ditions. It seems profitless to speculate farther in this direction now, but 
we do tliink it worth while to mention that some of Copeland’s and Madsen’s 
correlations are rather higher than the general evidence about lieritability 

11 This is the multiple eorrelatiou to be expected between the genotype of an indi- 
vidual offspring and the genotypes of its two parents in a population mating at random. 
No amount of knowledge about the ancestors can lead farther than toward a perfect 
knowledge of the genotypes of the two parents. See Genetics 6: 111-161 for more details 
concerning these biometrical relations. 
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of (liffemiees in milk eukI i!at prodiK'lion leads ns to anii(d}>atej wliert'as oar 
o'wn e.oH’fieienls are soinewlial loAvt'v llifin wc' iuid Mn1i(‘i{)al(“d. 

The pracin'a] inipiieaiioiis of tliese siudii'-s jn-n lind pedigree ■prfniiis(* is 
worth soinetliing in seJeeling a bull lad as ei eold-blooded busiiK'ss ])!‘oposi1ion 
it should not. be valued loo 'highly. As a usual Ihing ilu^ pi-ospecdive imr- 
(dtase.r ean reasoiuddy ox])eet to gel in the daughters of his bull unly n snuill 
])aTt of that supfTiority over the rest of the lu'era’l whidi Ids hull's ])ar<'nts 
find grandparents slni-waal. ttfteji the pedigiaai is aliaost Ihe only guid(‘. 
which the purcdiaser has, hesidt's seeing that the Itull inetds his ininhiuna 
stfindards oi‘ type and health. .Like tlie uaadlnu' ft naaaists, pedigToe proinLS(i 
has some valrie, evtm ii! it isn't infallible! Hut. just as tin? trav(der on a 
day when fair weather is ])redieted iiu'iy take along tin umbtadla or raiiKEoat 
if it doesn’t cause too mucli {>xpense or trouble, s(* the pui'ebasc'r of a bull 
with even an extraordinarily good pedigrees may iind it best to sam])l(" the 
bull fairly and wait to h*arn the results before be builds bis lEreeding pbui 
too extensively Eironnd tluit bull, if the cost of sampling and waiting isn’t 
too large. The more one knows ab<mt tlie eonditifms under wliieh the records 
in the pedigree were made and exIIows for the differences which those condi- 
tions made in the records, the mo]*e EiccnrEite the pedigree becomes as an hidi- 
cator of the biiU’s breeding value, ]>nt this is sharply limited both by the 
fact that one eaniiot make absolutely perfect allowances for those conditions, 
no matter how well he knows them, and also by the biological limits which 
the sampling nature of inheritance places on the accuracy of ijedigree. esti- 
lufites. The existence of these distinct limits makes the law of diminishing 
returns apply to the effort spent in detailed study or stanchirdizing of pedi- 
grees. It is often worth wliile to find out ilie main features Eibout 'the condi- 
tions under which the hull’s ancestors were tested — e.r/,, whether their rec- 
ords are selected ones or life-time averEiges, what the averEige produidioii of 
the other cows in tlie lierd was in the same years, whether tJuy wei-e milked 
oftener tlian twice a day, ajid rouglily liow well tliey were fed-— hut om? 
quickly comes near tlu^ jioint where further study of tliese detfiils will 
improve the accnrEicy of the pedigree estimate so little tliat such further 
study is scarcely worth the trouble. 

SUMMARY 

A study of the pedigrees of 303 Hoi stein -Friesian bulls proved in Iowa 
Cow" Testing Associations before 1030 sliuw'cd : 

1. TliEit the bulls wuth A.R. testing in their pi'digrees W"ero used in higher 
producing herds and had higher pi^odueing dEiughters than the bulls without 
such testing but, becfinsc of the bigber production of their mates, the bulls 
until testing in their pedigrees did not increase the production of their daugh- 
ters any more lhan the others did. 
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2. Tlie correlations between ancestor’s A.R. records and the bnll ’s progeny 
perfoT'iuaiK’e were prevailingly positive but were so small as to be statistically 
insignilleaiit on the amoiuit of data available. 

Altliougli so limited in anioimt as to make them subject to large samijling 
errors, the data are compatible with the general conclusion that it is desirable 
to select bulls which have tested ancestors and whose tested ancestors have 
high recoi'ds but that one can expect to gain in the daughters of such bidls 
only fi- srnall f]*action of that superiority which their tested ancestors showed, 
as compared with the breed average. 





OBSERVATIOKB ON THE SPLITTING OB’ BIHGK CHEESE 

F. E. HANSON, I). W. SPICEE and W. V. PRICE 
Vniversitti of Wisconsin, Madison 

At certain seasons of the year, a very characteristic defect may apj^ear 
ill Brick cheese when it is seven to fourteen days old. Excessive develop- 
ment of gas in the cheese causes li()lc.s which commonly become large enough 
to split tlie cheese. Tliis defect is sometimes called “late-gas’' in order to 
distinguish it from the gas which occasionally forms during the making 
or draining processes. The defect may appear in one part of a cheese as 
shown in figure 1, or it may extend througliout the length of the cheese, as 


Fig. 1. Swelling of the cheese in a small area may occur when the gas development 
is localized. (The cheese is about 3 in. high at the edge. The w'hole cheese is not shown 
in this picture.) 


illustrated in figure 2. A typical cross section of a defective cheese is shown 
in figure 3. This figure illustrates not only the splitting but also the 
“sweet” holes, which are sometimes associated with the splitting. Fre- 
quently a flat, metallic flavor appears in the cheese, even before the swell- 
ing occurs; at other time.s the cheese has a rather pleasing, s\?eet flavor. 
The defect has been observed most frequently in Winter and early Spring. 

Eeceived for publication February 26, 1938. 
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Fig. 2, Hwelling of the cheese may take place throughout the entire length of the 
cheese -when gas development is general. (The length of the cheese is 10 in.) 

It oeGui’S in some factories year after year, sometimes affecting' all and 
sometimes only a portion of each day’s make. Such cheese cannot be readily 
sold on the retail market. 

It has been possible to observe the defect in this laboratory and in eom- 


FiG. 3. A cross section of a cheese showing the splitting defect and 
s. (The size of the cheese section is aj)proximately 3x5 in.) 


numerous gas 
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SPLITTING OP BRICK CHEESE 

inereial plants from time to time during tlie past six j'ears. Jt is tlie i>ur~ 
pose of this discussion to point out some of the coiulitions which seem 1o 
be associated with its occurrence in the cheese. 

'When the defect was first observed in our manntaeluring ]a}K)ratory, 
special precautions were taken to sterilize all cheese eijuipuienl and to 
change the starters used in the manufaeture of the, ciu'csc. klilk for (rliccse 
making was pasteurized and every precaution was tal-icn io avoid sulise- 
quent contamination. Despite these precautions, the cIkh^sc ('(mtinued to 
develop the characteristic splitting. Process cheese mado from tliis dniVdive 
cheese also developed a similar type of fermentation. 1 liuionhtcdly the 
milk from which the cheese ivas made contained the responsible organisms 
when it was delivered by the farmers, and ordinary pasteurizing temi)era- 
tnres failed to destroy them. 

EXPERIMENTS FROM 1933 TO 1935 

It seemed probable that the gas-producing organisms were spore-forming 
anaerobes. Samples of the gassy cheese were, therefore, ground and placed 
in flasks containing sterile milk, to which a small amount of reduced iron 
had been added. These flasks were incubated at 37° 0. for 15 hours. Such 
violent fermentations occurred in several of the flasks that the cotton plugs 
were dislodged. A number of pure cultures of Spore-forming anaerobes 
were eventually obtained from these sonrees. Mixtures of seyeral of the 
more active of these cultures were used to inociilate milk for chees^^ 
it was considered necessafy to obtain the defect. The futility of sUch in- 
oculations was discovered eventually when controls as well as inoculated 
lots developed the defect. 

From 1933 to 1935 several conditions of manufacture were studied, 
including; variations in tlie ripening of milk for eliecsc making; the type 
of starter; temperature of heating; time of dipping; moisture content of 
the elieese; methods of salting; the amount of salt in the cheese aud the 
effects of pasteurization. These experiments will not be discussed in detail, 
but some of the more interesting relationships will bo indicated. 

Varying the time of ripening the milk before setting was carried to an 
extreme by holding the milk, to which normal amounts of S. lactis starter 
had been added, for two hours at the setting temperature before adding the 
rennet. The nnripeued milk was mixed with the necessary amount of rennet 
immediately after the starter was added. The ripened milk usually devel- 
oped maximum or excessive amounts of acid, hut the cheese was closer in 
texture, as might be expected, than that mado from the unripened milk, 
Several lots of cdieese from both ripened and nnripeued milk, however, were 
criticized for gas development and splitting. 

8. laci'is, L, Indgaricm, and B. thermnpliilus cult as were used in. paired 
experiments in 1933. Each starter culture was u :d alone in pasteurized 
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milk, and iituipsl; care was taken in tlic iuauufaetiiviiig process to prevent 
transfer of organisms from one vat to ajiotlier. 
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Tlie results indicated tliat the formation of excessive gas in the cheese 
after a week or more of curing’ .miglit result in two distinct types of open- 
texture defect, depending- upon tin* acidity of the elieese itself I’atlier tliaii 
upon the acid-prodncing organism used as starter. Cheese made with L. 
hvlf/aricus hud tin? greatest and tliat made with /S', ihormophiliis the least 
acid development. Cheese containing L. bidyancua showed the splitting 
defect; that made with /S, h/c/i.v showed botli. splitting and excessive gas 
formation ; wliile the use of !S. IhcrmophiLus cnllnrc tended to develop cheese 
witli many very large holes but with practically no splits. High acid dc- 
•velopment had a slight suppressing etfecd' upon the formation of gas. Ap- 
parently the short-bodied, acid-lype clieese tended to split easily following 
ail excessive gas formation which, in sweet cheese witli more elastic body, 
only lU'odnced large gas holes. AVhen splitting occurred in sweet clieese, 
it was preceded by the formation of large holes which finally broke into 
the characteristic splits when the elastic limit of the cheese was exceeded. 

It is usually supposed that high moisture in cheese tends to exaggerate 
fermentation defects. This does not seem to apply, however, to the split- 
ting defect. Moisture was regulated by cbanging the time of dipping and 
by using different temperatures of heating. The results indicated that the 
differences could be attributed more to the extent of acid developed than to 
the amount of moisture remaining in the cheese. For example, when the 
time of dipping was varied, the moisture content of the cheese ranged be- 
tween 37.7 and 42 per cent. The lowest texture score was given cheese wdth 
a moisture content of 38.7, and the best score to cheese with 42 per cent 
moisture. In general, whenever the conditions of maiinfaeture in these 
experiments induced the production of a sweeter type of cheese, the judges 
found more of the characi eristic openness than in lots made from identical 
milk in which more acid was developed during tin; niannfactnring process. 

The effects of salt were studied on three different days by dividing the 
cheese from one vat into four groups. Each group was given a different 
salting treatment so that the average salt content of the lots of cheese in 
these four groups averaged 2.0, 2.4, 2.5 and 2.9 per cent. These differences 
wore obtained by exposing the cheese for different periods of time to the 
brine and by varying the 'washing treatments by using brine for one group 
and fresh water for another. All four groups showed some gas defects 
because the pasteurized milk from which the cheese was made had been 
inoculated with cultures of anaerobic gas-forming types of organisms. The 
grotips which averaged 2.0 and 2.4 per cent salt were regarded as less de- 
sirable in texture by the judges because of the presence of the late-gas and 
splitting defect in some of the cheese in these groups. 

The association in this experiment of the defective texture with the 
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lower salt groups suggesied tlial tlie size of tlie cheese loaves, one of llie 
eomiaoiiest causes of vaidalioiis in salt in Brick cheese, might be a signifi- 
cant fad or in relation to Ihe defect. Measurements in 19:14 and 19:15 of 
texture, salt and Utickness of loaves before sailing were available, on fifty- 
five lots of cheese made, not oiilj' during studies of the gas-d('fech but dur- 
ing other experiments as well. Averages of these values are summarized in 
Table 1, The trends of the average values shown in this labh' indicate that 


* 3 =exeellent j 2=desiniljlc‘j 3-fcatisfaetory; 4 -objectionable; G=very objectionable. 


when the thickness of the cheese increases, there is a loss in texture score. 
This loss can be attributed to all defects, including “splitting.” It is 
interesting that the lowest average salt contents in this table lend to be 
associated with the cheese of inferior texture. The thiclmess of the cheese, 
however, is apparently more closely related to the texture score than is the 
salt content. This may be explained by the relation between thickness of 
cheese and the formation of mechanical and gas holes. 

Mechanical holes in Brick cheese are probably first formed by the Irap- 
ping of free whey between curd particles. Gradually the whey escapes 
between the curd particles or is absorbed by the curd as it cools. If the 
whey is released before the curd cools too much, the curd fluAvs into aiid 
closes, or partially closes the cavities left by the wdiey. Since whey escapes 
more rapidly from small loaves of cheese, such loaves would be expected to 
have fewer mechanical openings than large loaves. 

In a similar manner, it is to be expected that more of the gas formed in 
small cheese w’onld diffuse throngli it and escape without forming holes. 
These combined facts partiallj’ explain the relative freedom from either 
mechanical or gas holes of the layer of curd immediately beneath the rind 
of the cheese pictured in Figures 1, 2 and 3. 

The use of salt to control fermentations is generally known in the food 
industry and is appreciated in the manufacture of some varieties of cheese/' 
Swiss cheese makers, for example, practice salting heavily those spots on a 
cheese which show excessive s'welling in order to cheek the formatiQu of 
gas under that area. Since large loaves of Brick cheese become permeated 
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TA,B1/E 1 

Rdulion hclwcrn lr\flurf score nvil Ihe nvvraye ihwkniss nf huires and salt 
content of Bride dieese 


Texture seore* 


No. of lots 


B(3low 2.0 ... 

2.0- 2.9 .. , , 

3.0- 3.9 

4.0- 4.9 

Above 5.0 ... 


Thiclcuoss 


Balt content 
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with salt more slowly than small loaves, it is logical to assume that salt might 
have a greater iuhihitiiig effect on gas development in the small loaves of 
Brielv cheese. 

Itegiihitioii of the size of loaves of Brick cheese is not always easy. Me- 
ehaJiically it is diflienlt to estimate the amount of free whey in the curd at 
dipping, and it. is praetically impossible to measure exactly the amount of 
curd placed in each mold. Sudden changes in weather cause differences in 
milk composition and acid development, which in turn influence the yield 
of cheese per hundred pounds of milk. Effects of such changes are difficult 
to jU’edict so that it is not surprising to encounter variations in size of 
loaves. Actually trade demands may require loaves of a certain thickness 
or weight which might actually favor the occurrence of the splitting defect. 

Slight differences in late-gas development were observed in raw- and 
pastenrized-milk cheese when both lots were made from identical milk. 
Eaw-niilk cheese tended to develop somewhat more acid during the maniifae- 
tuviug process than did the pasteurized-milk cheese, "When the raw-milk 
cheese developed the typical splitting defect, the pasteurized-milk cheese 
showed the same defect very slightly exaggerated by the presence of more of 
the large sweet holes. Actnally, texture grades for these two types of cheese 
were practically identical. 

The results of these early experiments iudicated that, although no single 
factor was wholly effective, it might be possible, by regulating acidity, salt 
content, and size of the cheese to exercise some measure of control over the 
defect. 

PBPEGTneE CHEESE PROM FACTORIES 

During the winter of 1936-37, visits were made to a Brick cheese factory 
which was experiencing considerable trouble with late-gas formation. Prom 
15 ,000 to 25,000 pounds of milk were; being made into cheese ca ch day. Only 
a portion of the cheese developed the splitting defect; the rest of it was 
entirely satisfactory and of high quality. The defect was not accompanied 
by undesirable off-flavor. The factory was visited at weekly intervals for 

;; STABLE 2 ' 

lidatwn of average acMity and composition of Brioh cheese at two tocchs 
of age to late-gas formation 

Degrees of j Iso. of 
defect* lots 


Acidity Moisture Salt 


0::»one; 1 = slight; 2=:deflaitc; 3 = pronounced ; 4 = extreme. 
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Severn], weeks, nrid samples oi' (‘lieesc, some o.]‘ wliieli wore split, and some' ol; 
which wer(' sa1is,fac1ory, w(T(' taken from tlie enrhig room at approximately 
ten days of age. These lots of ohcese were scored and au;dyz<al l.‘or acidity, 
moisture and salt. The results of those analyses are shown iji Tahle 2. Of 
the 112 ditl(‘rent lots of cheese examined, nine of thejii sliowf'd no splitting 
defect; six showed it slightly; nine lots were extroraely ])ad. The analyses 
in Table 2 were made rqHm half-inch eross-seetion slice.s of t'ach cheese and 
represent the eonijjosilion of the cheese as a whole. In gfuieral, the avcrnge 
vabies for acidity, nioislnre and salt contents were pra,etit'.aiiy the same for 
satisfaetory and defective' cheese. Since some of the salisfaf'.lory lots w<‘re 
taken from tlu^ same vats which produced defective cheese, il seemed {lossihle 
that the defect might lx; caused by a treatment following; the curd-making 
process itself. 

In .nine of the lot.s of ('heese taken from the factory, analyses were made 
for acidity, moistuix; and salt on ]X)rtions of the (dieese removed from the 
center of the loaves, 'fhe results of these analyses are presented in Tables 3 
and 4. The averages in Tahle 3 indicate slight ditfei-ences in composition 
hel.wcen the center portions and the cheese as a whole, hotli in acidity and 


TABLE 3 

I\‘elation hrtv'ccn lalr-c/as formation and the average aciditg and moisture in, the, 
whole clieese. and in the center portion 


Acidity 


IMoi.'ituro 


Degree of 
defect 


tVho'Je elieese 


■Wliote eheese 


^U~iione; ]= slight; g definite ; 3 = pronoimced ; 4 — extreiue. 

TA.BLE.4: 

Itelation, hciwern late-gas formation and the average salt cemtent of the ndioh 
cheese a7id the center portion 


Per cent, salt X 100 
Per cent, iiioisture 


Degree of 
dcf(H’,t* 


W .a>le cheese j (Jeuter 


Whole, cheese 


0=:nonc; 1 = slight; g = definite; 3 = prononneed ; 4=: extreme 


I'-* 

.Ig 5.{ 

)9 3 

7.9 - [ . . -37. 

.12 5.( 

,11 5,1 

)8 :! 

LI'- ■ ' 4 

ft.i ; 38. 

1.9 i 39, 

■!n;j u 

i.ns 5.( 

)8 3 

)4 3 

8.3 i 37, 

8.7 1 38, 
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PRonuciisro defective che. 
In the routine ^vork of the laborato: 
nieutal Brick eheese was beino- i ” ■ 

of choose ivere normal and whhout late- 

earlier observations i ' 

practice, certain loaves of eheese 
to infiiienee the 
The first r— 

usual in the hoops at dipping 
sively large eheese. 

produced in this I 

five pounds in weight, 
usual manner r ’ * 

■were obtained when the cheeses 


ilvE CHEESE FROM NORMAL LOTS 

laboratory, a considerable amount of experi- 
produced during the year 1936-37.; A 
. , — - *-.v-w-gas defects. In order to verify th#^ 

an the results which seemed to be significant in factory 

amount of 501747/0^^“ 
experiment consisted of placing a larger portion of eiu-d than 
J on three different days in order to make exces- 
Loaves weighing between six and seven pounds were 

.. ±5otn large and normal cheese were trpifpri tr. + 1 .^ 
acm-ded the normal cheese. Table 5 shlT 
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contents'of the !!? moisture 

cates , .satefactory cheese. Table 4. hon-eyer, iudi- 

differencps bohv , !f *’“0 “°st defective cheo.se and distinct 

mo m ice "-i-* <='mesc. This i.s even 

eheese^ '’i*®'**"*' ’"Ivisod to increase tlie salt content of the 

time of holdinf tlif2!e T'm lo“grt> of 

hrine tank enmeitv w s 7 f ’n increased because the 

tration of the^.;,^ *" *** «olt eoncen- 

sure7by 1? Td™' *“ “ mea- 

were floated in tl7 I f 7 obee.se 

exposed to the brine aoT 7 ’i" 7 were less 

placed over each lover of cb ^ wooden lattice was made and 

then submers-od b7weiVl,ti *’”* “ were 

more ehe^^io the 77“ 7 «P“«od 

eliminated, however Obser” f flcfect was still not entirely 

ing room disclosed the fief T‘7 of the eheese in the cur- 

turned on the cheese after ti '*** fnesh water from a hose was ' 

they were on tlm < 4 bAl • 

the brine on tte ert£o7‘f f, . This rinsing process removed 

and may ei:p bin why the 7f ", eT’ 

The.se Z h , 7! to time. 

defect might bo de7o d 7 7 *-’Tieal splitting 

normally which would 
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TAliljp] 

Comparison of normal and larpf -si-x >l rlif > nr-. 


Tlie normal cheese contained more sail than the iarg-e clieese. hi every 
instance the normal lots ivere salisl'actory in texture while i.he large cheese 
either developed the splitting defect (»r deve]oi)ed so many large sweet holes 
that the loaves sivelled almost to the splitting; ]>oiut. 

In another experiment the amount of sail meorjiorated in the cheese was 
reduced by holding the cheese in th.e brine bath for 24 instead of the usual 
48 hours. Typical results from three different days are shovm in Table 6, 


Comparison of cliaa 


sdltetl M to 48 hours 


Hmii-s of 
salting 


Lot number 


Here again the salt content of the noimial ehet'se is higher than that of the 
abnormal cheese. In the cheese whieh was salted for 4S hours, the sjilitting 
defect did not occur. In the cheese salted for tl)e shorter period of time, 
the splitting defect wa.s noted in every in,stani'.e. In tlio.s<^ lots salted for 24 
hours, the defect appeared even when the aeidily of the cheese was in the 
range where eheese is criticized f{tr exc(‘ssive acid development. In those 
lots where the pH values were well above the acid limits, the si'ilitting defect 
occurred 'to a greater degree. One lot of chee.se weighing only 3 pounds 7 
ounee.s and containing a relatively small amount of salt developed the 
splitting defect. The size of the eheese in this instance did not prevent the 
splitting- defect when other conditions favored its occurrence. 


DISCUSSIOM 

The significance of the re.sults of the experiments with late-gas formation, 
from 1933 to 1935 was so doubtful at that time that they were not published. 
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Even now the chief reason for summarizing them is to show the reason for 
Jater observations and esperiments and to emphasize the fact that more than 
one factor must he involved. Additional evidence of the importance of these 
other unknown factors is sliomi, for example, in Table 4 in which are pre- 
sented much lower percentages of salt in satisfactory cheese than those asso- 
ciated with the splitting defect in the 1933 to 1935 esperiments. More evi- 
deiu'e of this same type was accumulated in 1936, when about forty factories 
in all Brick cheese producing areas of ’Wisconsin were visited at approxi- 
mately monthly intervals from January until August, and loaves of cheese 
Avm’e brought to the laboratory for scoring and analysis. The frequency 
distribution of the salt analyses of the cheese , is presented in Table 7. The 

TABLE 7 


Salt content of commercial Brick cheese collected hetween January and 
August, 1936, from 40 Wiseonsm factories 


Per cent salt in cheese 

No. of samples 

1.10-1.29 ' 

. ■"'■16 -'■'■ ■ 

1.30-1.49 

■ '27' ■■■■ 

1.50-1.69 


1.70-1.89 

23 

1.90-2.09 

18 

2.10-2.29 

' U . 

2.30-2.49 

■ ' , 7 ■■""■■,■„ 

2,50-2.69 

■ '.^' 4 , ' ■■■'■,'■: „ 

2.70-2.89 

■■■'"'.■ 7"v 

2.90-3.00 

'■,l:''L,i ' ■'.'■'■I 


salt content ranges’ between 1.1 and 3.0 per cent. Observations in this 
laboratory would ind:ieate that at least one-third of these lots of cheese edn- 
tained so little salt that they should have been susceptible to the late-gas 
defect. Obviously, low salt content alone, however, cannot indnee the defect 
if other eonditions do not favor excessive gas formation. The reasohs why 
some lots of cheese, despite the relatively low salt contents shown in ta'bles 
4 and 7, failed to show the late-gas fermentation are undoubtedly similar to 
those which determine the appearance of any gas defect in cheese. Small 
numbers, at least, of the causal organisms can nsually be found in milk used 
for cheesemaking, hut there are thresholds of acidity, temperature treatments 
and moisture contents which delinitely limit their development. Such 
thresholds vary, however, depending upon the number, vitality and activity 
of the causal organisms. Low salt content, therefore, is regarded as only 
one, perhaps of several factors, which seem to make cheese more susceptible 
to the action of the organisms responsible for late-gas formation and 
splitting of Erick cheese. Certain conditions might be pointed out which 
seem to induce or to be associated with the development of late-gas, but for 
which no experimental evidence has been aceimiiilated. 

Organisms of the late-gas-forming t5q)e a, re undoubtedly essential for the 


produetiou o;l: the defect. These iirodiiciii,!:'’ or.t>’furisrns eoii- 

taminate tlie milk on the farm, since even the most unnsvial i)rocantioiis in 
the factory failed entirely to cheek tin's defs'ct. It is probably true, also, 
that these undesirable ty])es constitute a i^'i^Mitso’ jiropoi’tion oL* the milk i'iora 
duriiig the periods wben the herds are kept in the liarns. AVlum ihesf' 
organisms ai'e jjresent in snffieifnil numbers there is some rc-asem to lu'iif've 
that the preventive nn'asnres niciitioiied in this discnssiori might ])e on1ir('ly 
ineffective. This is illusi'.rated hy the <luta in ^hihle, 1„ Df'spite ahnormally 
high salt content in that cheese the defect still persisted. 

The general occurrence of the defect during the colder months of the 
year indicates that possibly the chilling of the curd during the dipping proc- 
ess may be partly responsible for the trouble. AVlien the curd is dipped 
into the molds, it is customary to fill all the molds at first, t.lum after the 
curd has settled slightly, the worker returns and adds 1o tiie molds sufficient 
curd to give the cheese its proper size. During this interval, (“ooling of the 
curd surface weakens its ability to knit togeUier, Such a condition may 
even occur in the cooler days of Spring and Sninmer if the dijtping is 
unnecessarily slow. The fact that the splitting of the cheese alwaj's oc-curs 
in the horizontal direction might be attributed to this manner of pouring 
the curd into the molds. It is a fact, of course, that the. resistauee to swelling 
is less along the horizontal plane of the cheese. 

The common occurrence of the defect in AVintei* and Spring might he 
traced to the generally lower temperatures in the draining and salting rooms. 
Winter milk contains fewer lactic-acid-prodncing organisms. Factory 
starters frequently do not supply this neial. As a result the clieese curd 
drains slowly and is frequently tf)o su'cet. Low bMnpcu'atnres in Ibe draiii- 
ing room tend to delay necessary acid |:)roduciioii. Low teniperalnres in the 
salt tank or salting room also '! to decrease salt absorption. It seems 
possible that sneh a eombinatibn oc-,:,mtnr,s, at a lime wlien contamiiiatifni is 
naturally high, might be disastrous. 'Tbe appe^arance of the defect in only 
a portion of the cheese made from, the same vat of eurd may be explained liy 
variations in ; — size of cheesi', washing' treatments, exposure to salt brine nr 
temperature of clieese during the draining process. 

Sometimes during the study of factory-made cheese, excessively large 
amounts of extraneous material were found. Frequently cow hair, hits of 
straw, or chaff from grain were found in the split portion of the cheese. The 
presence of such materials natural^- weakened tlie curd structure and en- 
couraged the splitting of the cheese at those points. It is probably true, 
also, that these bits of foreign material carrh^d into the cheese excessively 
large amounts of those organisms responsible for the formation of the gas 
itself. Obviously, the presence of such foreign material is not to be con- 
doned. A careful maker will not be guilty of permitting such sub.stanccs 
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to into the eheese vat, either through the milk itself or by exposure of 
the eurd iu tlie factory during the dipping operation. 


SUMMARY 


Inis report i,udieates tliat lack of acid development, low salt co.ntcnt and 
large loa ves of cheese tend to encourage the development of late gas iii Brick 
cheese. Although tin>.se factors are important they are not necessarily the 
only ones involved iii the prodnclioii of this defect. 





SEEDING TEST POE CEYSTALLINB BETzi LAGTQSE 


PAXIL P. SHARP 

Department of Dairy Industry, Coruell U^iiversity, Ithaca, New Yorli 


INTEODUOTION 

Many times it is of great importance to know whether the lactose in a 
dried milk prodiwit is present as a glass or is in the crystalline state, and if 
in the crystalline state whether the crystals are alpha hydrate, beta anhy- 
dride, or both. This information can be obtained rather easily by taking 
advantage of the property of lactose to form fairly stable supersaturated 
solutions. Below 93® C., siipersaturation 'with respect to alpha lactose 
hydrate predominates, and above this temperature, snpersatnration with 
respect to beta lactose anhydride. If the concentration is so controlled that 
the solution is supersaturated with respect to one form and is undersaturated 
with respect to the other forms of lactose, advantage can be taken of the 
supersaturated state of the solution to test, by seeding, for the presence in 
the crystalline state of the form of lactose with respect to which the solution 
is supersaturated. 


SEEDING TEST FOR CRYSTALLINE ALPHA LACTOSE HYDRATE 

Hudson and Brown (1) described a test for crystalline alpha lactose 
hydrate based on this principle. They cooled from 20° C. to 0° C. a solu- 
tion saturated with lactose, with the forms in equilibrium at 20° C., and 
used the solution for te.sting beta lactose jmeparations which were suspected 
of containing crystalline alpha lactose hydrate. Since crystallization pro- 
ceeds slowly at 0° C., and such a temperature is not conveniently obtained 
in the laboratory, Troy and Sliarp (2) used a nioditiealion of the test -which 
is much more sensitive and convenient. A solution of lactose saturated at 
50° C. with the forms in equilibrium was filtered, and cooled to 20® C. To 
each of several 10 ml. imrtions of this solution, in test tubes, was added 
about 25 mg. of test sample, and the tubes were stoppered and shaken. If 
alpha lactose hydrate crystals are present, the solution becomes turbid in 
about 15 minutes. If the solution remains clear for about one hour, the 
absence of alj-iha lactose hydrate crystals is indicated. Some idea of the 
amount of alpha lactose hydrate crystals or nuclei can be obtained by the 
time required to induce crystallization and by the degree of turbidity of 
the solution. The test is sensitive, and care in handling the solntion is 
necessary to prevent contamination with crystalline alpha hydrate crystals; 
on the other hand a few perfect alpha lactose hydrate crystals when present 
may not induce copious crystallization of the solution. Dehydrated alpha 
Received for jiiiblication Pebniary 17, 1938. 
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lactose lijdrato also induces ci'ysta.llizati(.)ii, because it liydrates boroee it 
dissolves, and the cbaraeteristic arrangement of the molecules of the sugai* 
is ]iot altered by simple removal of the molecules of water. Beta crystals 
and lactose in the glass form do not induce crystallization. 


SEEDING TEST FOR BETA LACTOSE CRYSTALS 

A seeding test for beta lactose anhydride crystals, based on the same 
principle, has been used in this laboratory for a number of years, and sev- 
eral hundred samples have been tested. In carrying out the test it is nec- 
essary that a solution supersaturated with respect to beta lactose and under- 
saturated with respect to alpha lactose hydrate be prepared and maintained 
for a period of time sufficiently long to determine whether crystallization 
can be induced by adding a small portion of a product suspected of contain- 
ing beta crystals. 

The test is carried out by means of apparatus of the type illustrated in 


PINCH 

i/CLAMP 


Fig. 1. Apparatus used for detecting beta lactose crystals iu a product by its seed- 
ing effect on a solution supersaturated with respect to beta lactose. 






SEEDIKG TEST FOE CiiYSTA'LLilNE BETA LACTOSE 


FigTire 1. A 500 mi. silort-necked, roniid-bottom flask is attached to a cojl 
thoiser by means of a bent T tube, the stem of whieh is coiraected throni’']! 
rubber tubing and a pinch elamp to a 25 ml. graduated cylinder, it i.s ’ 
possible to operate this apparatus either for refluxing or for the removal 
of solvent by distillation, bi’’ closing or opening the by-pass. No spattrna*d 
.Sulution should be permitted to dry on the inner walls of the flask above ilio 
surface of tile solution, because this material will coutaiu crystals of l>oth 
alpha lactose hydrate and beta lactose. These crystals will eveutnally Avasli 
dowij into Ibe .solution and will induce crystallization. The drying is pre- 
vented hy an ashestos guard \ inch thick, with a round hole of sucli a size 
that no direct heat froni the flame is permitted to come near the surface of 
the boiling syrup. 

To prejjare the solution for the secaling test 58 ml. of water is added to 
100 grams of alplui, laetos(‘ hydrate in the flask, which is attached to the 
condenser in the refluxing position. In the early stages of heating the con- 
tents of the fla.sk must be agitated by shaking- to prevent the burning of.>^'" 
lactose. The solution should be boiled with the condenser in the refli 
position until all of the crystals have disappeared. The by-pass is 
opened and 20 ml. of W'hter is removed by distillation ; the by-pass is t 
closed and the condenser is operated in the refluxing position. The portx,... 
of the T tube above the pinch clamp traps about 1 ml. of water. The solu- 
tion in the flask is now .supersaturated with respect to beta lactose auhj'dride 
and i.s undersaturated with respect to alpha lactose hydrate. 

To carry out a test the stopper is removed and about 25 mg. of the 
nmterial to be tested is knocked from a spatula into the flask. The stopper 
is then (juickly replaced, and refluxing is eontiiuu'd. If the test material 
contains beta lactose crystals, the solution will become turbid in about 2 to 
3 minutes. If the solution remain.s clear at the end of If) minutes, the 
absence of beta lactose anhydride crystals is indicated. If tlic first sample 
tested does not induce crystallization at the end of 10 minute.s, another 
sample can be added and the iirocess continued until a sample is encoun- 
tered which induces crystallization. After beta crystallization has been 
induced, it is necessary to reestablish the state of beta supci-saturation. This 
is done by pouring down through the condenser the 20 ml. of water in the 
graduate. This dissolves the beta crystals in the flask. Again 20 nil. of 
water is distilled off, and tlie solution is then ready for furtlier tests. The 
same solution can be used for about 2 hours. When a number of samples 
are to be tested, a battery of two or more te.stors may be operated at once. 
Tlie testing can be sliortened further by adding material from two or three 
samples at once to each flask. If at the end of 10 minutes cry.stallization is 
not induced, tlie absence of beta crystals in all of the samples is indicated. 
If crystallization is induced, then the samples must be re-tested individually 
to identify the specific ones containing beta crystals. 
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' Lf(cf(f.se. This method was first developed for testing' products made in 
a study of metliods of preparing* beta lactose, pai-ticularly in relation to 
the importance of seeding, teniperatni’e, and the rate of removal oi; water 
from the solution as influeneing tlie character of the iiroduct obtained. 

It is difficult to pre]jare beta crystals entirely free t'roin ali>ha crystals. 
The reason for this is that the beta laclose is crystallized from solution. The 
last trace of mother liquid or of the solution of lactose in the wash w*ater 
adheres to the surfaces of the beta crystals. When the last hit of water is 
removed by di*yjng, the water is removed faster than the forms can change 
and crystallize; consequently tlie solution becomes snpei'satnratod with 
respect to both the alpha and the beta form, and they both crystallize out 
together on the .surface of the beta crystals. Seeding tests, optical rolaiions, 
and moistnre tests have indicated that this is true. A similar crystalliza- 
tiou was found to occur on the .surface of alpha lactose hydrate crystals. A 
""".ber of samples of commercial alpha lactose hydrate were tested and 
all gave tests indicating the presence of beta crystals. If, however, 
crystals were moistened with a little water before being added to the 
, solution, crystallization was not induced. This small amount of watiu’ 
dissolved, the beta crystals present on the surface of the alpha crystals before 
they were added to the supersaturated beta solution, and consequently crys- 
tallization was not induced. This demonstration of the presence of beta 
lactose crystals on the surface of ordinary alpha hydrate crystals raises an\ 
interesting point as to the purity of the alpha lactose used by investigators. \ 
Dried milh. The samples tested included milk dried by the pressure aiid-h 
centrifugal spray, the vacuum and open roll, and the flake and old Camp- 
bell processes. In the nearly one hundred tests which liave been run on 
.freslily prepared products and products even ten years old which have 
been maintained at a low moisture content, the tests for beta lactose crystals 
have been negative. 

If, however, the dried milk has been allowed to take up moisture and 
cake, the tests for beta lactose are usually positive. The lactose glass of the 
dried milk is diluted by the absorption of moisture to a concentration at 
which crystallization can occur; and since the solution is highly super- 
saturated with respect to both the alpha and the beta forms, under some 
conditions of time and moisture content both the alpha hydrate and the 
beta anhydride crystallize out together at room temperature. 

Dried whey. Most of the methods of drying whey yield products in 
which 'beta crystals are absent. This includes: (1) the ordinary spray 
drying (glass); (2) partial drying by spraying (glass), maintenance of 
the product in a moisture-reinforced atmosphere (glass to alpha hydrate) 
followed by further drying; (3) spray drying (glass), rewetting, holding 
(glass to alpha hydrate) and finally redrying; and (4) evaporation to high 



solids content, withdrawing from the evaporatoj*, holding for s<‘vcral lioni'p 
(supersaturated solution to alpha li^nirate) aiui /inally drying ])y 1imnf 
methods. The greater hygimscopic properties of the dried wiic.r ])r<ii)ably 
accounts for the failure of the beta form to eryslallizt; (>u caking in a siinilai' 
manner to dried milk. 

A new procedure for atmospherie roll drying has rei'cnlly b(>en devel- 
oped which is eontimious, does not involve a holding {u-rifid, and results hi 
a product in which the lactose is present largely as htta (o-ystals. All saui- 
ples of this product tested gave positive seeding h'sts for bela eryslals. 

Io& cream. A number of samples of ice cream were lesfed and none of 
them gave a positive test for beta crystals. 
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PJIYSK^AL STATE OE LACTPOSE AS INRlAJENriNG THE 
DETERMINATION OF MOISTURE IN DRY 
m:jlk products by the toluene 
DISTILLATION METHOD 

R RHAKP, JIUOO DOOR, JR., and RkY (L TfART 

Oorncll Vnivcriiihf, llhMHi, N(iW Yarl^ 

INTRODUCTION 

I Ii(* iiD.'a.siij’oiiK'iil oi liie Vf)]uiijo oI Avator reinovi'd from a product by siis- 
pciuliu}^' it in an oil or an organic liquid Avliicli is innniscdblo Avitli water, heat- 
ing above the boiling point of water, distilling, and condensing the water, is 
Iroquently the most satisfactory rnctliod for the determination of moisture. 
In some procedures the Ihpiid used is a nonvolatile oil the temperature of 
which is maintained considerably above the boiling point of water. This 
method is unsuitable for materials Avliich decompose at the. high temperatures 
necessary for the rapid removal of the Avater. Therefore a liquid AA'ith a 
boiling point slightly above that of AA’ater is selected, and bt)th Avater and the 
immiscible liquid are distilled together, the loAA'er temperature reducing 
decomposition by heat and the Andatilization of the immiscible liquid aiding 
in SAveeping out the water Ampnr. The \mpors are condensed, the water is 
trapj)ed out and measured, and the immiscible li<iuid is retnnied automatically 
to the distilling flask for redistillation. A method of this type was described 
by Dean and Stark (3), using xylene (boiling point 138-142“ C.),as the 
immiscible liquid, BidAvell and Btcnding (2) substituted toluene (boiling 
])oint 111'^ G.) for xylene, and modified the apparat- dightly t<» make it more 
suitable for food products. They used it fe .e deteriniiiatiou of the 

moisture in a inimher of products, among th(‘' ,ed milk, Jones and Me- 

Laehlan ((i) preferred toluene to benztme o: oi as the immiscible liquid 

for the moisture determination on a number ,i'ood products. ‘Wright (13) 
found the toluene distillation method more suitable than oven drying, for the 
diTermination of moisture in diled milk, and reeommended a tAVO-honr distil- 
lation time. The toluene distillation method has since met Avith general favor 
for the determination of moisture in dried skimmilk, and has been recom- 
mended by the Committee on Methods, of the American Dry Milk Institute 
(10) (11 ) . Thompson and Fleming (9) made a careful study of the moisture 
Aalues obtained by the toluene method and the method recommended by tbe 
Association of Oflicial Agricultural Chemists (1), The latter consists in 
drying a 1.0-1 .5 gram .sample for 5 hours in a vaeunra (less than 100 mm.) 
oven at 100“ C., during Avhich time two bubbles per second of dried air are 
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admitted. The toluene distillation inetliod was found to be the more satis- 
factory by Tlioinpson and Fleming. 

Dried skimmilk is half lactose, and investigators have shown a tendency 
to consider that the removal of moisture from the lactose in dried skimmilk 
would follow a course similar to the removah of water from erystalline a 
hudose hydrate. Troy and Sharp (12) and Sharp (8) have showui that the 
lactose in spray dried, atmospheric roll dried, and vacuum, roll dried milk 
powder is not crvstalline but is present as a glass. Crystalline a lactose 
liydrate is x)resent, however, in milk dried by the flake or old Campbell 
process, and .in milk dried by the other methods after caking. Therefore 
a study of the removal of the water of crystallization from a lactose hydrate 
has a direct bearing only on the determination of moisture in these types 
of dried milk. 

Dried whey has recently been produced in which a considerable part of 
the lactose is present as crystalline 3 lactose. Therefore the lactose is present 
in three different physical states in the different tyi)es of dried milk and whey, 
namely: as a glass, as the crystalline a hydrate, and as the crystalline 3 
anhydride. The rate of removal of moisture from lactose is influenced by 
its physical state. 

The moisture in a series of samples of dried whey %vas determined by 
oven drying. The samples varied in lactose content, in the physical state of 
the lactose, and in acidity. Dried wheys show the differences in the physical 
state of the lactose more strikingly than dried skimmilks, because the amount 
of lactose present is greater. An air oven was used, as well as two types 
of vacuum ovens which differed in the degree of vacuum and in the method of 
applying the heat. The time of drying and size of sample were varied. In 
addition, moisture was deteraiined by the Mojonnier procedure (Mojonnier 
and Troy (7)) which involves weighing the sample, dissolving it, drying it 
quickly, and weighing. In this procedure, the lactose is dissolved, and thus 
all forms are converted to the same xdiysieal state and dried as a glass. We 
found it difficult to get satisfactory duplicates when applying this method 
to dried whey. Darkening was variable and often considerable when using 
thismethod. 

Since some of the these samples contained crystalline a lactose hydrate, a 
sample of about 160 mesh a hydrate was included each time with the other 
samples. A method, to he satisfactory for all samples, should remove all of 
the water of crystallization from the a lactose hydrate in order to avoid 
difficulties in checking and agreement between duplicates, and to express the 
moisture content of the various types of products on a comparable milk solids 
basis. It will be observed that the removal of the water of crystallization "was 
complete or nearly complete in only a few cases. 

Results obtained are reported in Table 1. This table also gives results 
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obtained with the toluene distillation nietlmd. At tlie time these tests were 
made the teehiiique of applying? the toluene distillation method to dried Yvliey.s 
was rather unsatisfactory because of the settling out of the product, and 
burning. Later, wlien the toluene procedure was modified to give satis- 
factory results with dried whey, our supply of these samples was exhausted. 

The results presented in Table 1 are variable and on the whole are not 
satisfactory. Moisture as determined by the different procedures does not 
always ai'range the samples in the same order with respect to moisture coii- 
tcjit. Only in procedures (9), (10), (11), and (12) was the water of 
cryslallizatitm removed satisfactorily from the a hydrate. Some of the 
samples subjected to procedures (11) and (12) darkened greatly. The 
darkening was associated with high apparent moisture content. Procedure 
(9)~(10) was perhaps the best from the standpoint of satisfactory duplicates. 
Procedure (8) most nearly approaches Ihe A.Q.A.O. method, hut it does 
not remove the moisture satisfactorily from the a hydrate. The vacuum was 
higher and the drying time shorter than in the A.O.A.G. method. 

aiODIFIED TOLUENE DISTILLATION 

The Bidwell-Sterling type of apparatus -was used with 50 gram samples 
and 120 ml. of toluene. Difficulty with burning oii the bottoms of the flasks, 
due to settling, -was encountered when the method was applied to dried 
whey. To prevent settling, the necks of the distilling flasks were firmly 
clamped to a long board which "was snspended horizontally. One end of this 
hoard wns eoiiiiected to a motor-driven eccentric which gave a thrust of about 
I inch, and operated at a speed of three nr four revolutions a .second, shaking 
the flasks violently during the distillalion. Using this procedure, the maxi- 
mum difference between duplicates rarely exceeded .2%. All of the 
determinations whicli follow were carried out using this method. The 
amount of -water removed was measured at 10 minute intervals; the water 
adhering to the sides of the tube and condenser was loosened with a long wire 
before (‘ach reading. The toluene distillation method lias the distinct advan- 
tage that the moistnre-time relationship can bo determined easily. This 
gives an insight into the factors contributing t.o the moisture content. 

CRYSTALLINE LACTOSE 

As expected, the rate of removal of waler from crystalline a lactose 
hydrate depends upon the size of the crystals. This was shown for oven 
drying, by Herrington (5). It is equally true when the moisture is removed 
by the toluene distillation procedure, as is .shown in Figure 1. Alpha lactose 
hydrate contains 6% of water of crystallization. A number of samples 
of dried whey and dried milk which contained a laidose hydrate crystals 
W'ere suspended in a saturated lactose solution on microscopic slides. A 
microscopic examination indicated that some of the largest a lactose hydrate 
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Fig. 1. Effect of the size of a lactose hydrate crystals oa the rate of removal of 
moisture hy the toluene distillation method. 

crystals eorresiDoiidecI in size to tlie largest found in the 160 mesh lactose of 
Figure 1. Thus, a two-hour distillation time would be sufficiently long to 
remove the water from crystalline a lactose hydrate present, in any ordinary 
dried whey or dried milk. The amount of moisture removed from the 
crystalline a hydrate inertmsed with each ten-minuto increment of distillation 
time up to 110 minutes for the finer crystals. Tiie curves indicate a slow 
removal of moisture from the crystalline a hydrat(L Pure [3 anhydride 
cryslals ga;ve no moisture when subjected to two liours of toluene distillation. 

DRIED CASTilN 

Quantitatively dried .skimmilk is mainly an intimate mixture of dried 
lactose and dried casein. Consequently, moisture-distillation time curves 
were determined using several samples of dried casein. The I'csults are 
presented in Figure 2. Here a, gain size of particle was a factor in the rate 
of removal of moisture. "With samples of 60 raesli, the break in the curve 
is fairly sharp, indicating that most of the moisture is removed in the first 60 
minutes. Since the particles of casein are small in dried milk, these results 
indicate that any pronounced delay in removal of moisture from dried milk 
could hardly be attributed to the casein. This figure indicates that the 
toluene distillation method would be satisfactory for the deterinination of 
moisture in dried casein. 


PAUL F. SHARP, HUGO DOOB, JR., AND RAY G. HART 


4:D6 



'Fig. 2. Moisture eontGiit of cuiiiniorciiil ciiscin as dt*ternimf*(I by llie tohieiie dis- 
tillation method. 

DRIFD SKIM MILK 

Lactose is present in tlie glass state in tlie frLsL, spray dried, and roll 
dried skimniilks, and the eiirres presented in Figure 3, indicate that most of 
the moisture is removed from these types of dried milk in the first 60 minutes. 
This result is in agreement with the previous reports (9) (10) (11). For 
the samples prepared by the flake and old Campbell process, however, 60 
minutes of distillation -is not suflieient to remove all of the moisture. The 
shape of the curves is quite ditferent because much of the lactose is present 
in the form of crystalline a hydrate. Approximately two hours of distillation 
is necessary for moisture determinations on this type of dried milk. 
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3. Efl’oet of tho iiresoiuio of crystallme « lactose liytiriite (Campbell and Eiake) 
on llio rate of removal of moisture from dried skimmilk. Toluene ilislillation. method. 


DRIED WHEY 

Tyiiieal moisture-distillation lime curves for dried wliej^ are given in 
Figure 4. The curves broke sharply with wheys in which the lactose was 
present as a glass or as crystalline (3 anhydride. Practically all of the mois- 
ture was removed in 60 minutes. The moisture was removed much more 
slowly from samples in which the lactose was present as a hydrate crystals, 
and a two hour distillation time was necessary for a moisture determination. 
The samples of whey in which the lactose was present as the a hydrate dark- 
ened during the distillation, and moisture, perhaps resulting from decomxiosi- 
tion, continued to be given off slowlj'' even when the distillation time was pro- 
longed to three hours. The samples in wdiieh the lactose was present as a glass 
or as crystalline 3 lactose were a light straw color at the end of two liours. 

The moisture content of spray dried whey (lactose in the glass state) 
cannot be determined by the toluene distillation method if the moisture 
content exceeds 3.5-4.0 per cent. Because of the syrupy state of the lactose, 
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Fig. 4. Effect of different physical states of the lactose on the rate of removal of 
water from dried whey by the toluene distillation method. 

sLicli wheys when heated to the temperature of the boiling- toluene form a 
sticky, doughy mass. 

BEFORE AND AFTER CAKING 

Troy and Sharp (12) showed that the caking of dried milks which occurs 
when they absorb moisture is due to the crystallization of the lactose as the 
a hydrate. In the ordinary spray dried or roll dried products the lactose is 
present in the non-crystalline state as a concentrated syrup or glass. This 
glass is very hygroscopic, and it will absorb moisture from atmospheres of 
hnv relative humidity. The absorbed moisture dilutes the lactose solution. 
The particles then become sticky, and in the ease of spray dried whey plastic 
masses are obtained. This dilution of the syrup permits a freer movement 
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Fig. 5. Pjffect of previous eaking on the rate of removal, of moisture from d 
milk and dried wliev by the toluene distillation method. 


of the iiiolcenles and eiyslaJlizalion occurs, mainly as Hio a hydrate. This 
crystallization p.roduccs a hardening of the mass, wliicTi is called ('aking. 
After this proc^ess has been completed the material may be ground 1o n fine 
powder whicdi ordinarily will not cake again and wili not become sticky unless 
exposed to a rather high vedative humidity. 

Samples of spraj’ dried whey and open roll (]n’evioiis!y grmnul to reduce 
its hulk so that 50 gram samples (?,ould be distilled) and spray dried skiinmilk 
were dhuded into aliquols and one set w'as placed foj* len days at a r<'la,tive 
humidity of 80 p('r eenl. During this time the material took up water, became 
sticky, and caked. These sanities were then held for three days at a relative 
humidity of 10 per cent. They were then ground, and held at a relative 
humidity of 20 per cent for two days. Moisture determination.s were then 
made on the aliquots. The results are shown in Figure 5. The aliquots 
which had not ht'en permitti'd to absorb moisture gave the relatively sharp 
breaks in the curves cliaraeteristie of such products. The aliquots wliieh had 
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gone tliroiigh tlie caking process gave curves ckaraeteristie of products con- 
taining crystalline a. lactose hydrate, and similar to those obtained with the 
fake fn* old Campbell process dried skiiumilk and similar types of dried whey. 

DLSOUSSION 

The determination of moisture in most food i)rodu(;ts is arbitraiy, often 
to a distmneerting ^legree, and results whlcdi cln'ck are obtained only when 
the complete details of the method are adhered to rigorously. In oven dry- 
ing the position of tlie samples in the oven, as well as the nninher of samples 
rim at one time, often influences the results. Several different moistnre-hold- 
ing or yielding materials are present in many products and the moisture is 
bold by several different mechanisms. In the removal of moisture by dry 
heating, it is often difficult to tell when a ehange from one moisture-holding 
mechanism to another occurs, and when what might be called the ‘‘true’’ 
moisture is removed without at the same time xjroduehig a change in weight 
of the product and flie formation of water due to chemical decomposition. 

The main moisture-holding materials in dried sldmmilk are the proteins, 
principally casein, the salts, and the lactose. All of these niiiterials have 
somewhat different water-holding prop('rties. The water is apparently 
removed fairly readily from the ea.se.in if it is present in a fine state of divi- 
sion. The removal of water from the salts present in dried skimmilk prob- 
ably involves no difficulty, but the salts prcseiit in dried whey, particularly 
whey which has previously undergone lactose fermentation or which has been 
highly acidified before diyiiig, may exert a definite influence on the moisture 
determination. The fermentation products alter the water-holding capacity 
and the extent of decomposition during the heating. 

The amount and physical state of the lactose exerts a marked iiifluenee 
ui>on the rate of removal of moisture. - In order to make a true comparison 
of the different types of dried milk and dried whey on the basis of their con- 
tent of milk constituents, the water of crystallization should be removed in 
the moisture determination from those products containing cry.stalliiie a 
hydrate. If tlie lactose is present as a glass, the methods for determination 
of moisture do not remove quite all of the moisture, but they reduce the 
moisture content of the glass to a constant, very small amount (4) (12). 

Great variations in apparent moisture content resulted when samples of 
wheys of different characteristics were dried by lieating in ovens. The 
degree of pressure reduction exerted a marked effect upon the results. As 
the pre.ssure was reduced, the apparent moisture content increased, passed 
through a maximum, and then decreased again at very low pressures. These 
results mean that the so-called degree of vacuum under ivliieh the samples are 
dried has a marked effect upon the apparent moisture content, particularly of 
some types of whej^, and makes drying by vacuum oven procedures uncertain 
unless the pressure in the drying oven is accurately controlled to specific, 
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preferably very low values. A.O.A.C. melljod simply says less tliaii 4 iiiehes 
(100 mm.). ■ ■ ■■ 

The method of applying heat to the samiile in the vacuum oven also in- 
fliienees the rate of removal of moisture. In oiie bven used, the .sample was 
heated largely by radiation, in another type, by conduction. Expt'rmnce 
indicates that the apparent moisture contents are higher in the oven in 
which the heat is transmitted by condnction. 

Accurate moisture loss-time curves are not easily obtained by oven drying'* 
Moistnre-time curves are important because they give an indication of the 
properties of the material from which moisture is being removed. 

The toluene distillation method wms more satisfactory than oven drying 
for the determination of the moisture in dried whey. The equipment re- 
quired is relatively simple and cheap. The method is readily adapted to 
control laboratory or jolant use. Large samples are used. Duplicate results 
usually check within .1 per cent. Furthermore, distillation time cui've.s 
are readily obtained which reveal the characteristics of the materials from 
which moisture is being removed. In adapting the toluene di.stillation method 
to the determination of moistnre in dried whey, violent shaking during the 
distillation was found to be necessary for satisfactory results. 

SUMMARY 

1. Dried skimmilk and dried whey eontaihing lactose in the crystalline a 
hydrate form require appreciably longer beating times for tlie removal of 
moisture than do similar products containing the lactose in the glass or 
ery.stalline 3 anhydride form. 

2. Determination by oven drying, of Ihe moistui’c eont(‘nt of dilferent 
types of dried whey, pre.sents considerable difficulty du(i to Ihc difforenee.s in 
acidity, amount oi! fermentalion products, per cent and physical state of the 
lactose, and method of heating and degree of vacuum in the oven. 

3. The toluene distillation method po.ssesses distinct advantagc.s for the 
determination of the moisture in dried milk, dried wdicy, and dried casein. 
The niOLStiire loss time relations!) ip can be determined without interrupting 
the process or interfering with the. determination. The moisture loss time 
relationship indieate.s the comiileleness of removal of moisture, and often 
indicates wli ether more than one mechanism is involved in the loss of moisture. 
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THE EFFECT OP GELATIN ON THE CURD TENSION 

OP MILK 

RUTH B. L. BEKHGREN 

From the Ldboralory of Pediatric Eesearch, Fifth Avemie Hospital. 

New York Git y, mid other lab oraUiricti 

Early in 1932 we atteiiipted to find a method whereby a soft ('ur<l milk 
for use in infant feeding could easily be obtained at low cost:. At, Hmi; time 
natural soft cord milk was awiilable in relatively few sections of fia.^ tioini- 
try ; moreover, the expense of xieodnetion placed it beyond the na'ans (.d‘ 
many. Our work on the modification of milk had several interni]-)tit)ns, but, 
has now been resumed. While some phases of the subject recpiire fiirlher 
investigation, tlie results thus far are, we feel, of sufficient interest to warrant 
publication at the present time. 

No attempt will be made here to review the various methods of producing 
soft curd milk. Most of them possess, hoAvever, certain disadvantages. Milk 
which has been rendered soft curd by sxoecial processes, such as homogeniza- 
tion, can be obtained with diffieidty or not at all by those Jiving in isolated 
sections of the country. In addition, the possibility exists tliat soft curd 
milk, in which the calcium ecpiilibrium has been altered by the zeolite treat- 
ment, may have a calcium content below the optimum for that retprired by 
those infants whose mechanism for the utilization of calcium is ineffieieiit. 
vThe energy value of natural soft curd milk is low. Weisberg, Johnson and 
M'cColhim (11) and Hill (6) reported that natural soft curd milk contained 
]e.ss casein, calcium and i3hosphorii.s than hard curd milk. Bej’ry (1) found 
that rats showed larger gains in body weight on a hard curd milk, which, liad 
been rendered soft curd by viscolization, than on a natural soft curd milk. 

In view' of thes(‘ facts, it w'ould seem bigbly advantageous to find a method 
for the preparation of soft (un'd milk by the addition of some easily pi'ocur- 
abie substance w'bicli w'ould in itself add to the nutrient value of the milk. 
The use of cereals, sucli as barley Hour, which have been employed in infant 
feeding, is prohibited in cases of infants wuth low carbohydrate tolerance. 
The fact that breast milk, wdiicli has a low curd, tension, lias a mucli higher 
albumin; casein ratio than does coav’s milk, sugge.sts the use of a soluble pro- 
tein in the preparation of soft curd milk. In the pages that follow w'e well 
describe some of our experiments on the effect of gelatin on the curd tension 
of milk. 

THE RELATION .BETWEEN OURD TENSION AND THE CONCENTRATION 
OF PROTEIN IN MILK 

A.. CaseAn ■■ 

The hardness of the enrd formed in the clotting of milk must obviously 
bear some relation to the concentration of the casein in that curd. But, in a 
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PER CENT CA5EIN IN MILK. 

Fig. 1. Selation between Ibe eoneenlration of casein and the curd tension of 
milk. 

iWe wish to thank the Sheffield Farms Company for supplying the milk used in 
part of this research. 
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shown ill. Figure 1. JMost of llie results of Espe aiu’l l>.ye (4) fell outside the 
limits of curd tension in the figure. The variation in the. curd tension of 
different milks with upproxiniately the same concentration of casein shows 
clearly the inflnenee of other faelors in the coagulating system. A. large 
iiiiinber of onr points, howevtu*, appear to describe an S-shaped iyjie of curve. 
The straight line was drawn from, the Doan and Welch ecpiation (H), 'which 
relates curd tension to casein concentration. Our values seem to follow the 
S-shapi'd curve rather lietter than the st.raight line. 

•fii most of the milk sainyih's tiius far investigat,e<l a high curd t<uisi<ai is 
accompanied by a high casein concentration, and a, low curd tension is found 
ill milks with a low casein concentration. However, wide variations in curd 
tensiim occur in milks with tiu' same concentration of casein. Further in- 
vestigation is necessary before the exact relation bettveen curd tension and 
casein coiicentrati<m can be ascertained. 


B, Gelatin 

It has just been shown that in a large mmiber of cases the curd tension 
of milk increases with iiierensing coneciitration of casein. The effect of a 
soluble protein, gelatin, on the curd tension of milk will now be described, 

Tlie gelatin used in this tvork, unless otherwise noted, ivas a sample of 
Knox Gelatine." TJie milk sainydes were the sain.e as those described in tlie 
preceding section. The gelatin was weighed into the regular tost jar, K)0 
ec. of milk at room temperature was introduced, and the mixture was allowed 
to stand for a few minutes until the gelatin was tlioronglily soaked. The jar 
•was then placed in a, ivater bath at 60'’ C. and the contents were stirred until 
the gelatin was dissolved. Tlie mixture was then alh,>wed to stand at I’ooin 
tennperatni'e with occasional stirring until the tempera! iire r<mclied 35'^ 0., 
when the curd tmisioii was determined by the method of Hill. i\ri.lk, which 
contained no gelatin but which was subjected to the same condition.s, of Jieat- 
ing, exliibited the saim^ curd tension as the milieated milk. The rcsidts are 
given in. Figure 2, 

Each of the curves represents the average values obtained over a range 
of about 10 grams of curd tension; thus, the curve which begins at a curd 
tension of 45 grams is the average of all the results for milks with, an initial 
curd tension between 41 and 50 grams. The curves illustrate in striking 
fashion the low'ering of the curd tension of milk by gelatin. If a curd ten- 
sion of 38 grams or lower is taken to represent a soft curd milk, then, in 
general, milks with an initial curd tension up to about 50 grams are con- 
verted into soft curd milks by the addition of two per cent of gelatin, while 
those with an initial curd tension up to about 70 grams are rendered soft 
curd by the addition of four per cent of gelatin. Alost of the samples of 

2 Bone gelatin : pH 6.1, viscosity 61, jelly etrengtlx 200. 



•“‘tel., 


i:2s»sKi 


iiiiiii 


i?Ei 


illilLlf! 
Illil|[i!!!ili 


i3m|p[ii!ii 

tPilll 

; liiiliiilliiiis ' 


KSsi 

I" '‘•|ll!||jl|i| -i-i’ 


iniiii 


iiiiiii I 


IPliliiBfiiilllllll 






UtlSSSSSISSaiaSSSSSSSSSISM 


il illiillilil 
iil| |iii|p|||| 

itassKsissHiuti nEpliiyiiif isyililjEEstissKUitm 

■■■■" lillipillliiM 
iiilliiiiiililiia^ 

iilillllg 

;E«!«ES!r=|y|py||i|||||f 


liiiiiiiiiiiiii iiiii iiiiiigira 
iilliliiiioilliililiiiiil ^ 


■ill 


tiaaaSEaif MialA ■■•«aBaa«aiSa .• ia«|jiiii(2* 




ilsi 






illiiiililliiiiiiiiililiijiiiliiii 

iiliiijiiiilililiilllEllliii 









I 






■ir:.,- 


: ■ ■■=! 


‘ 

sf '^SsIs'shsssiSsSHsfsssi&EBl^SsBisifssssStsss! j 
















PERCEKT GELATIN . ' VISCOSITY 

Effect of gelatin on tlie curd tension of milk. Pi6. 3. Eeliition between curd tension and tJje vi.seo.sitT of tkc gelatin. 





THE CURD TENSION- OF MILK 


milk, -wliieli wt' have jiurehasod in ilie open market in New York City and 
eiscwliere liavt" Juul curd tensions below 50 grains. 

The percentage, reduction in curd tension by different con een1 rations of 
gelatin is shown below in Table 1. 

TABLE t 

Tereentage redaoUon in ilie ciml tenMOtt 


Eange of initial 
eurd tension 

' Average percentage reduction in the curd tension of 

I milk by gelatin of the following eonceiil rations 

Grams i 

2 per cent 

4 per cent 

(5 p«‘r cent 

18-30'.. j 

14 

37 

■ .44 

31-40,.,.. 

27 

41 

.54 

41-50 

25 

35 

47 

51-00 

21 

34. 

49 

61-70 .: 

24 

■49. . 

57 ■■■ ■ ■ 

71-80 

32 

42 

50 

81-04 

38 

53 

60 


In general, the percentage reduction in the curd tension of milk by two 
per cent of gelatin is greater for a hard curd than for a soft curd milk. The 
addition of the first two per cent of gelatin to the milk brings about a greater 
percentage reduction than do subsecpient additions of two per cent of gela- 
tin. The addition of six per cent of gelatin to milk reduces 1h«i curd tension 
to about one-half of its original vaiiie. 

The above experiments show clearly that gelatin is very effective in reduc- 
ing the curd tension of milk. But when these experiments -wiire repeated 
with a sample of bulk gelatin from the hospital kitchen the reduction in tlie 
curd tension of milk was much smaller. In the literature llu? slateineiit is 
occasionally found that gelatin has no effeiff <>n the curd tension of milk. 
This would indicate that all gelatins are not equally effective in reduciug 
the curd tension of milk. 

Riggs and Beaty (9) at a meeting of the American Chemical Society in 
New York City in 1935 reported that the lowering of the curd tension of milk 
by gelatin was related to the viscosity of the gelatin sample employed; f.e., 
the higher the viscosity of the gelatin the greater the reduction in curd 
tension.' 

"VYe have been extremely fortunate in having placed at our disposal seven 
different preparations of gelatin,* some properties of wdiieh are listed in 
Table 2. 

The viscosity and jelly strength of these gelatin preparations were deter- 
mined by the regular methods (10). The pH of a one per cent solution of 
the gelatin in water wms estimated with the glass electrode. 

Striking differences are noted in the properties of the porkskin and of 

* We are itidelited to Dr, Thomas B. Downey for the data on the viscosity and jelly 
strength of Ike various gelatins used throughout this investigation. 
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TABLE 2 

The inopcrtirfi v,f s(rini'' ijrJatin preparaUons used in experiments on 
curd tenmon of mUlc 


Numher of gi'latui I o, i x- 

preparation ; oi goLatai 

Viscosity 

Jelly strengtli 

pH 

j ■ 

■ 1 

■P— t j T’orlisLin 

'tniUipoise 

65.0 

305 

3.82 

P-2..... . : “ 

40.2 

225 

4.05 

P-3.. 1 “ 

28.7 

139 

4.20 

P~t. “ 

21.4 

84 

4.32 

:i !-.l 1 Bone 

51.6 

246 

6.08 

E-2.. 1 “ 

68.7 

197 

6.14 

.B-S 1 ■ 

1 

71.0 

166 

5.90 


the bone gelatin preparations. The porkskin gelatins show a much higher 
aeidit.y than do the bone gxdatins. In the case of porkskin gelatins^ viscosity 
inei'eases with increase in jelly strength, while for the bone gelatins, viscosity 
increases as the jelly .streng’tli decreases. 

A study has been made of the etfect of these gelatins on the curd tension 
of milk. A few eliauges have been introduced in the experimental procedure. 
The milk samples wTre obtained from Guernsey cows from a dairy farm 
about thirty miles from the laboratory. The samples were ohtahied at the 
afternoon milking and w'ere kept £it a low temperature until used the follow- 
ing morning. The milk was then brought to 25° C., 100 ee. were pipetted 
into the test bottles, which contained the weighed amount of gelatin, and the 
mixture’ was allowed to stand at room temperature for fifteen minutes. The 
test bottles were closed willi a robber stopper which was provided with a 
tliermometer and a small outlet to allow for the expansion of air during 
heating. The jars were then transferred to a thermostat maintained at 40° 
0. and the contents were swiiled amiiinl two or thi’ec times at five minute 
intervals. At the end of one-half hour the bottles -were I'cmovcd from the 
thermostat and allowed to stand, with occasional stirring, at room tempera- 
ture until the temperature of tlic contents liad dropped to 35° C. The curd 
tension -was then determined eit.her with the Hill apparatus or with the 
modified Bloom gelometer (2). 

The results of two of a series of experiments are given in Higures 3-6. 
The curd tensions shown in Figures 3 and 5 were obtained Avith the modified 
Bloom gelometer for varying concentrations of the gelatins in milk, the origi- 
nal curd tension of W'hich -was 58 grams. Tliose given in Figures 4 and 6 
were obtained in a similar experiment using the Hill ax>paratns and a dif- 
ferent sample of milk, which also had an initial curd tension of 58 grams. 
Because of the differences in pH of the gelatin samples (to be discussed in 
detail below) the curves for the bone gelatin preparations and for the pork- 
skin gelatin preparations have been drawn separately. The results show 
that within the limit of experimental error the reduction in curd tension 
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JELLY STREHGrH 

Fig. 6. delation bet\vo<?n curd tcusion and the jelly strength of the gelatin. 

increases with increase in the viscosity of the gelatin preparation employetL 
If the reduction, in cnrd tension is compared with, the jelly strength of the 
gelatins, however, the two types of gelatin sliow a different behavior. With 
increase in jelly strength the reduction in curd tension increases in the ease 
of the porkskin gelatins and decreases in the ease of the bone gelatins. The 
most effective gelatin from the standpoint of reduction of enrd tension was 
a bone gelatin with a high viscosity and a low jelly strength ; the least effec- 
tive, a porkskin gelatin with a low viscosity and a low jelly strength. 

The percentage reduction in the curd tension of milk by tlie bone and by 
the porkskin gelatins is given in Table 3. The results are the average of six 
experiments on milks with initial curd tensions between 34 and 58 grams. 
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TABLE 3 

Tcroeniaf/c rcdudion in (he curd tension of milk hi/ various ty/ns of (/rhilin 


Average pereentagM rednetiun 5n tli(! eurd tension of 
milk by gelatins of the following eoni'cnt-ratuins 

per eont j 2 per cent I 3 per eeiit : A per t-eii 


In nearly every e.asti an increase in tlie reduction of tlie enrd tension 
follows an increase in the viscosity of the gelatin sample from the same 
source. However, if the gelatin samples are considered, irrespective of 
source, the P~1 gelatin is seen to occupy an anomalous position; i.e.^ the 
reduction in curd tension is less than would be predicted from its viscosity. 
The extremely high jelly strengtli of the P~1 gelatin may explain this beha- 
vior, in part, at least; incipient gel formation during coagulation of the iriilk 
would tend to raise the curd tension reading and. so lead to erroneous eoii- 
('lnsion.s regarding the reduction in cux*d hardness. This effect •would.be 
greater the higher the concentration of gelatin in the milk. 

Tliese experiments explain why investigators -working with one per cent 
solutions of gelalins similar i]-t properties to P--3 or would fail t.o obtain 
a marked lowering of the curd tensio}i of milk. 


TItE ItELATlON BETWEEN ClUm TENSION AND THE OONC'ENTKATION 
OP HYl>UO<]EN IONS IN MILK 

In the early part of our investigation we studied the effe{'f, of t.lie pH on 
the curd tension of milk alone and of milk to which had been added five per 
cent of gelatin (Knox Gelatine). Pasteurized milk was used in this work. 
A measured amount of 0.1400 N hydrochloric acid or of 0.1094 N sodium 
hydroxide was added in a line stream from a burette to 100 ce. of milk. The 
rnixture was rotated constantly during the addition to prevent any local ex- 
cess of reagent. In the ease of milk containing gelatin, the gelatin was first 
dissolved in the milk before the addition of the acid or the alkali. The pH 
was deteimiined with the quinhydrone electrode. The curd tension was esti- 
mated by means of the Hill, apparatus. The results are given in Figure 7, 
The initial curd tensions of the milks varied from 17 to 43 grams. The 
curves represent approximately the average curd tensions of the milks a1. the 
various pll values. Nine (complete titrations were performed on milk alone 
and six on milk w’^ith added gelatin. The pH was found to Iiave a very 
mai’lced effect on the curd tension. In the ease of milk alone the average 
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pH (before j^OD!T^OK OF COAGULANT) 

3?ig. 7, Eelation, between eiird tension and tlie pH of the tnilk. 

curd tension curve readied a maximum at a pH of about 5.7 to 5.9. Beyond 
this point the decrease in curd tension with increasing acidity was probably 
due to the removal of the casein from colloidal solution by preeoagulation 
with acid, which left less and less of the protein to react with the pepsin. 
The fall in enrd tension on the alkaline side, of the maximum was due, in 
part at least, to the inactivation of pepsin by the alkali. The average curd 
tension curve foi* the milk which contaiiied five per cent of gelatin is strik- 
ing in that here, we fh) not have a maximum point, but rather a maximum 
zone which extends from approximately pH 5.6 to 6.6. Since the pH was 
detoj'inined with 1ho quinhydrone electrode, no attempt was made to extend 
the curves beyond pH 8. ' 

The addition of five per cent of the gelatin to the milk changed the pH 
on an average from 6.57 to 6.35. Such a pH. change would in itself result 
in only a very slight increase in curd tension. 

As has already been noted, a marked difference in acidity existed between 
the bone gelatin preparations and the porkskin gelatin preparations used in 
the present investigation. The effect of these gelatin preparations on the 
pH of the milk is shown below in Table 4. The pll values recorded here 
were estimated by means of tlie glass electrode. 

Addition of two per cent of the various gelatins inerea.sed the acidity of 
the milk, the porkskin gelatins having a somewhat greater effect. After 
coagulation, however, the pH of the coagulated milk which contained two 
per cent of bone gelatin was the same as that of the coagulated milk to which 
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TABLE 4 

The effect of various gelaims on the pH of milli 


pH of original milk, before coagulation: 6.47 
after coagulation; 5,60 


IK) gelatin liad been added, while the pH of the milk -whieh contained the 
porkskin gelatin was slightly more aeid. It is doubtful whether this change 
ill acidity is large enough to cause any marked difference in curd tension; 
yet since slight differences do exist, it seems advisable at the present time to 
consider the two types of gelatin separately. 


. SUMMARY' ■ 

In general, increase in the curd tension of milk was accompanied by an 
increase in casein concentration, although wide variations occurred. The 
relation of the curd tension to the eoncentration of the casein seemed to 
follow approximately an S-shaped curve, 

The addition of gelatin (Knox) to milk eaiised a marked fall in curd ten- 
sion. In most eases, two per cent of gelatin added to milks of curd tension 
up to about 50 grams converted them to soft curd milks. 

The reduction ill the curd tension of milk dn creased with inerea.sing vis- 
cosity of the gelatin jireparation employed. As the jelly strength of the 
gelatin preparation increased, the reduction in curd tension increased for 
the p)orkskin gelatins and decreased for the bone gelatins. 

A bone gelatin with a high viscosity and a low’ jelly strength was most 
effective in lowering the curd tension of milk. 

The pll was found to have considerable influence on the curd tension. 
The average curd tension of milk reached a maximum wdieii the pH of the 
milk before coagulation ivas between 5.7 and 5.9. In the ease of milk 'wbieh 
contained five per cent of gelatin, the average maximum curd tension 
occurred when the pII before coagulation w’as betAveen 5.6 and 6.6, 
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Gelatin 

pH of original 
gelatin 
preparation 

pH of a 2 per cent .solution of gelatin 
in milk 

number 

Before addition of 
coagulant 

After addition of 
eoagtilant 

P-1 

3.82 

6.06 

,5.39- 

P-2 

4.05 

6.04 

5.42 

P~3 

4.20 

6.08 

5.47 

P-4 

4.32 

6.13 

5.45 

B-1. 

6.08 

6.28 

5.60 

B-2 

6.14 

6.29 

5.60 

B-3 

5.90 

6.29 

5.57 
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THE LIPASE, FATTY ACID AND CHOLESI^EIIOL CONI’ENT 
OF COW’S BLOOD IN RELATION TO INIE 
PRODUCTION OF RANCn) AlILIv 


RUTH EEDEE 

Oklahoma Afjrieultvral Kxiwrinunl Slalinn, Stillnuitor, Oklahoma 


111 a study ol on-flavoml milk (4) (5) (G), sifi;'iiilieaiit {lilloreneos were 
found between the composition of normal and tliat of raneid mill? produced 
by animals of the same breed while maintained under Ihe same nutritional 
and environmental conditions. Raneid samples were lower in lactose and 
hig'her in chloride, fat, total solids, protein, titralable acidity and hydrogen- 
ion concentration than were normal samples obtained during same period of 
lactation. Of perhaps even greater significance, the lipolytic activitj'’ of 
raneid milk was found to be greater than that of normal milk. 

The increased lipase content of raneid milk has conic to be regarded as 
one of the causes, if not the sole cause of natural rancidity. The flavor of 
rancid milk is attributed to the presence of free fatty acids, an unusual 
amount of which is thought to be released as a result of the increased amount 
of lipase. It has been suggested, however, that other factors may contribute 
to the production of rancidity. There is the possibility of the presence in 
milk of some substance wliich acts either as an activator or an iiilubilor of 
lipase activity and wiiich may be present in larger or smaller amounts in 
raneid milk than in normal milk. Ciiolesterol suggests ilself in this role; it 
is a normal constituent of milk and has been shown 1o exert an effect upon 
lipase activity. The exact nature of its influence, however, apiiears to be a 
matter of disagreement. Kemexov and Tavaststyerua (7) consider choles- 
terol an important regulator of serum lipase activity. They found that in 
vivo, cholesterol inhibits blood li})ase by adsorption. Later, however, Corrau 
(2) reported that cholesterol in low (Concentration acts as an angmenter of 
lipoU'-sis. 

Inasmuch as blood i.s the ultimate source of milk constituents, it appeared 
possible that the blood of animals producing rancid milk might diflCer in 
certain respects from that of animals whose milk is normal. TJie increased 
lipase of rancid milk might be due to increased blood lipase ; the free fatty 
acid giving rancid milk its flavor iniglit be the result of elevated blood fatty 
acids ; an unusual amount of })lood cholesterol might bring about an unbalance 
bet\veen the cholesterol and lipase of milk, resulting in an abnormal lipolytic 
activity, with the consequent production of raneid milk. Determinations 
■were therefore made of the lipase, fatty acid and cholesterol content of tlic 

Reeeived for pul)licatlon February 2, 1938. 
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blood of certain members of the herd under observation in a study of off- 
flavored milk. The present paper reports the results of these determinations. 

BXPER1MENT.4L 

The cou’S used, in the experiment were uieinbers of the college Jersey lu'.rd. 
The eare and nianagement of the herd have been described in detail in a 
previous paper (4). Milk sam]de.s obtained weekly from each member of the 
herd over a period of three years W’ere scored for flavor and analyzecl. (Cer- 
tain of these cows were selected as subjects of the blood study which was con- 
tinued over a period of nine months. Blood samples w'ere always taken early 
in the morning', approximately three hours after the cows were fed. The 
number of samples obtained from the individual animals varied, depending 
upon the length of time the animal was available for the exx)eriment. In five 
cases practically complete lactations were covered. 

Blood was drawn from the jugular vein into a centrifuge tube and the 
serum obtained by centrifugation after the clot had formed. The total lipids 
were determined by the oxidation method of Bloor (1) . The fatty acids w^ere 
calealaled by difference after the determination of the cholesterol by the 
Liebermann-Burchard reaction, following Bloor’s procedure. The lipolytic 
activity of the blood w'as determined by a procedure 'whieh was essentially 
the same as that emploj'ed by McGuire and Palk (3). This method deter- 
mines the degree of hydrolysis of tributyrin effected by 15 ml. of a 1 : 1 dilu- 
tion of serum during a 24-hour incubation period. The lipolytic activity of 
the serum is expressed as ml. of 0.1 N NaOH required to neutralize the acid 
released by hydrolysis. 

The method used for estimating lipase activity was capable of detecting 
the presence of 0.5 cc. serum, as may be seen in Table 1 •which sliows the degree 
of hydrolysis produced by increasing amounts of serum. 

TABLE 1 

Degree of hgdrohjsiis of iribuhjrm effected hij increasing amounts of serum 


Ml. serum. 

0.5 

1.0 

5.0 

7.5 


Degree of hvdrolvsis 
nil. 0.1 N NuOlI 


The lipolytic activity of 112 blood samp)les -was determined. Of these, 44 
samples were taken on days when the ani.mals produced rancid milk. The 
blood of animals producing rancid milk was found to effect the same degree 
of hydrolysis as did that of animals W'hose milk was iiornial. The mean titra- 
tion for the former group was 4.48 ml., that of the latter, 4.41 ml. The 
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used hpo]ytic uetivity of rancid milk may not, therefore, be explaij 

e basis ol an increased lipase content of the blood. 

nee fen- data are availalile on the fatty acid and cliolesterol (-mitf'ut 

1 — 1 1 »m I nunai , ^pmi , may iijmi 




1 Dry pasture. 

2 Green pasture. 
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the blood of laetaliii'i: t-ows. bui.ividua.1 eiivves for upproNiinal ely ('.n. 
]a('ttition,s are sliowii. for five eow.s in Fijran* 1. T^Yo of tbew* aniiuaLs, 
bars 4 and 5, fv(i(j[nently produced raiujid Jiiilb. From the ,u‘i'a]>hs it is e 
that ti'end of tlte eholesierol <'onleu.fc ol! rb(i blood ijaralleled that 
fatty acids but tliat (;lian"(‘s in tln^ i‘<)ity ;if.i,ij;< YV('re the iriore prfnioi 
TIk'sc constii.nents bmded to iii(n’(‘asc dui'inu' ili<‘ fii'st monihs of lact 
then to decrcasi' yTaduaily as lactation ailvanccd. Tlic most- marked y 
lion <it;cnrr(Ml iu the niojitlis of iNIay and Jun<? when ihe fatty acids show 
j))‘ononnced incrt'asf' witlumt a corrcs-jxmdina’ elianae iu the <'holesh'roL 
nijirlo'd rise in fatty at; ids "was attributed to tin* iuiproveinent in llio. pnistu 
since, as may be seen in Fijiaire 3, it occurred immediately after a jmriod c 
rainfall wliieli In'oke, a lonp’ period of drought. All cows showed tlie rise i 
fatty aeids, reg'a,rdless of t.he ptn-iod of lactation. This is shown in Table 
wliie.h gives the stage of laetation and iht' fatty acid and cholesterol eoiite 
of blof)d while the pasture was dry and after it beeaine. greeii. 

Monthly variations in the fatty acids and cliolesto'ol of tlie blood 
shown in Figure 2. The graphs in. this figure present mean values for 
animals under observation. Values have not been included for tliose peric 
when the fatty aedd content was increased because of green pasture. T 


MONTH OF LACTATION 

Fio, 2. The average fatty acid and (diolesterol content of the blood serum of co 
relation to tlie jieriod of lactation. 

Cholesterol, 
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L'id oi‘ ])]tR)(l WHS juarkt'd by a sharp ris(?. during the first 12 weeks of 
oil, a gradual de(ijiiio during Uie siua-ec'ding 20 weeks, followed by a 
df’cliiie wliicli lasted imtil llie end of laetation. Tlu; ciioleslerol eon- 
inained nearly constant for the first 24 weeks, Ikon decreased gradually 
end of the Jactation period. 

total of 248 blood samples were analyiiis'l. In Table 3 are sljown, the 
. fatty av.'id and cladesterol content of all samples taken, on. days when 
nilk was normal and llm mean values for samples taken on days when 
id milk was prodneed. 

T.AELE 3 

Jtcfin fatty and eliolcnifrol cunlml of hlood M-rum of cown procluoing normal 

and ranaid milk 


mi 


vll . 4, 


Source of samples 


Cows pro(lu('ing normal 
milk 

Cows producing ramdd 
milk 


od samples 

F; 

atty 

a ('ids 

Cliolestcrcjl 

nnmbrr 

mgs. 

• 

'100 ml. . 

mgs, per 100 ml. 


scr 

mn 1 

sennn 

212 


36; 

k3 

I 189.7 

36 


35< 

).7 

213.7 


It is evident from the table that there was no significant ehauge in the 
y atdd and cliolesterol content of the blood of animals on days when rancid 
r was produced. 

during the period of the blood study seven cows produced rancid milk, 
of these animals had a blood fatty acid and cholesterol content higher 
the average value for five same periods of lactation ; the levels for the 
‘ five animals closely followed the normal. Tli.e mean fatty acid and 
isterol content of all samples of blood from the seve.n animals which pro- 
1 rancid milk was 368 mg. and 192 mg. per 100 ml. serum, respectively, 
iupared with values of 388 mg. and 202 mg. for animals producing only 
nal milk. The differences are .not significant. 

CONCLUSIONS 

mai values for the fatty acid content of the blood serum of cows sliow 
; increase during the first three months of laetation, followed by a 
|decrease which continues to the end of lactation. The cholesterol 
If the blood shows a .similar but less pronouneed rise followed by a 
eelinc. A marked increase in blood fatty acids occurs when laetatiug 
are changed from dry to green pasture. This increase occurs regardless 
e stage of lactation. 

'he fatty acid and cholesterol content of the blood serum of eo\vs produc- 
aneid milk follows the same trend as does that of cows producing normal 
: during corresponding periods of lactation. There is no increased lipo- 
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<-'OPPEE AS A PACrrOR IN THE FEATHEKf.N(.< OP OREA.II 

Deparfucnf of JJairy rn,o.na, im.ols 

Iionio^viHzatioii In be Hia i„(,si irun/ .•<- aud 

iiiOJiofl of propariiio - 1 hf. ta^ffoo tJ .V*"' ^ ihU (RT.-ai,. T]i(> 

iiydro^cM i(»n ('<m(vii1rdioi}V(!r tT 7^ *' was not iinjjortanf as 

"■'• >-'.!u7^ V ’T!’^ ’r‘'“- ana 

ftu-t),.r s(,.,,,i tln,t thcM-o wi.s nl a W " . * P'™-a™)a 

waa of „„ g,.o„t oonaeomont ah ^ o-.ol.nnng 11, e c-offec ana eroan, 
lower ad, lit, r when f1„. eoffee mn -id.M ioV''‘™ " ®”s'><ly 

Jn 1U30 Ti’ae,y ami liuel,,, (2) si,ow,.<l that thrr‘"fV‘’'^ "'“'''™' 
cream in eoffee was closely related t«'h,f s. 1 f 

coffee mixture. An excess of ealeinm r ^ "* • cream and 

or water used for making the” coffee iLT'^^TtT 

to feather. Cream high Fn aei,lTtf s„?r, , "• "^eam 

to be i-ather unstable. Lowering 'th'e fit 1”“ * *** 

o-asing the serum solids, “b^addht d “- 

bomngeuising at a high temperature, redue.vF 1 ,f ho 

and till! use of two homogenizing valves in,s+e.Fl Vf Presnire, 

to redueo the tendency towards featherino-Vh'rf t 

fn.t elinnpinft’. '^^icir ettcet in mlndng 

WhiaLrO) in ‘1"; f "i' aan liuehe. 

that the milk wa.s more likidy to J'eilh " !'‘'l'”''**^'‘d milk in coffee Xonud 
Pni-tlieimore he found that L hv,i,v "' 

t.>o hwantity of .soluble ash-„„d 

PLAN OF STT’DY 

play in the P^btarii^tam 1™?]“ ™»y 

compared from the standpoint of:— Purpose, llmse coffees were 

1. Kelativo_ tendencies towards feathering' 

coffee in relation to 

for j)'u))lic;atioii Afarcli 4, 1938. 
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3. Significance of amount of eolfee used. 

4. Eeiatiou of coffee species, degree of roast and metliod of curing to 
feathering. 

5. Extent to which age of the coffee affects its tendency to feather. 

6. Ih’oeedure followed in mixing coffee and cream. 

METHOD OP PROGEDURE 

The degree of feathering was determined in coffee brew made from 
different water selected from the following group : 


Tap 

Distilled plus 
Mg. (10 ppm.) 
and Ca (30 ppm.) 
Distilled plus 
Mg. (20 ppm.) 
and Ga (60 pi)m.) 
Distilled plus 
Mg. (30 ppm.) 
and Ca (80 ppm.) 
Distilled plus 
Mg. (40 ppm.) 
and Ca (120 ppm.) 


The coffee was measured with a measuring tablespoon and unless other- 
wise stated was used at the rate of one level tablespoon per measuring eup 
of water.: 

The regular procedure for making the coffee by the percolator method 
was to heat the coffee for five mihutes after it began percolating. 'When 
made by the drip method the water was poured over the coffee in a regular 
coft’ee dripolator. When the coffee was boiled the percolating pot wnth the 
percolator removed was used. 

The amount of feathering was determined using coffee brews at four 
different temperatures (120°, 145°, 170°, and 195° E.). One hundred ml, 
of coffee brew ivas poured into a 100 ml. glass graduate. When the tem- 
perature was properly adjusted 10 ml. of fresh 22% cream homogenized at 
700 pounds pressure and at a temperature of 140° F. was added. The con- 
tents w'ere mixed by pouring into a beaker and back into the graduate. The 
eoagulum that rose to the top was then measured in terms of ml. 

All pH measurements were made on the cold coffee brew, using a Cole- 
man portable type apparatus with glass electrode. 

The coffees were scored on the basis of the amount of eoagulum formed 
during the feathering test. Although this method is to be criticized because 
of possible slight variations in the packing of the eoagulum in the top of the 
graduate, the method is rapid and was thought to be sufficiently accurate to 
give relative values. Since the coffees made with water of varying calcium 
and magnesium content represented different degrees of severeness of the 
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test ii wfis tiecessaiy to assign arbitrary A-aliies to these? different coffees in 
(trdev t(t arrive? at a total scored i‘or eueli coff'ee made? with the ’roiir diffeo’eat 
waters. The assimieVl values for each cubic (ieiitiui(?ter of eoag’ulimi J'oiMiied 
were as follows : 


Tf>ni|M‘riitnn> 


Water 


Score vabie 

1 'Wnlera i Wafer 


Water .‘i 


120“ F. i . ■ * . ■ ■ ■ ■* ' ■ 

145“ F I .*'!*■ * . I ■ 0 . 4 

170“ F. ; I . ' I * I 5 . 1 ■ '3.5 3 

195° F I ■ * I 5 I 3 ^ j 3 ' 1. ■ 

*jS.’o value was assigned as feathering did nut oeeav when using this water at the 
indicated 1,oi:nperature. 

RELATIVE FEATHERING TENDENCIES OF COFFEES OF DIFFERENT BRANDS 

To coiiiparo the relative feathering tcutleucics of coffee.s, samples of 26 
different brands were used. The coffee breAVS were made by the iiercolator 
method. The results are given in Table 1. . 

Examination of the data in Table 1 will show some of the coffee brew's to 
differ in their feathering tendencies. It w'as only when a -water contaming 
magnesium and calcium, added to the extent, of 40 and 60 parts per million 
re,speeiively, was used, that the brand of coffee became a factor. It may be 
concluded, tlierefore, that it would be only when unfavorable conditions 
existed that this tendency on the part of certain I'offee to he a factor, would 
be of any significance. For example, when the cream was of high (jnality, 
contained a normal salt balance, and was not processed in such a WNiy as to 
produce excessive fat clumping, and when the water used to make the coffee 
)vas not high in calcium or ntfigncsium content, lentl(?neies for certain brands 
of coffee to favor featliei'ing nuna; than otber brands vvould be of no par- 
ticular importance. However, there may lie cases -where flic cream is so 
nearly de.stabilized when mixed Avith the hot coffee that the [(articular ingre- 
dient in the coffee responsible for the feathering may be just the factor nec- 
essary to bring about the coafgulation. This condition may account for slight 
variation.s in results obtained by different disjoensers of coff‘ee brew that are 
being served by the same dairy. 

Just W'hat the coffee constituent is that favors cream feathering i.s not 
known. ‘Whitaker (4) sngge.sts the ash content of llie bean as important in 
this respect. Acetic, foiTuic and valeric acids have been reported by various 
investigators (5) of the composition of the volatile oils of coffee suggesting 
co-ffiee acidity as a possible factor in featliering. AVhile no exact correlation 
seems to exist betiveen jjH of the brew and feathering there are some general 
tendencies in this respect as sho-vvn by the data in Table 2, The lack of a 
clear cut correlation betw’cen the pll of the breiv and feathering -woiikl indi- 
cate the jiresence of more than one constituent in ’the coffee that is relr 
to the heat coagulation of the cream protein. 


) - ■ 'V' 

‘ ■ / 
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4. Si^’iiifieuiu'c of aiuoinit uf cntfw nwod. 

4, ,!Jf4ati(>]i of colTeo species, ilpj>Teo of ronst aiul molliod of enrino' to 
foathcjriiig:. 

fi. Extent to whieli a<te lof the (‘oiVee atfeehs its tendeney to feather, 
fi. rroeedure followetl In eoffee and eream. 

AIETinU) OK I’KOOEDriiE 

Tile dea’ree of feat herii!; 4 ' was deteianined in eoffpi' brew luado from 
dilfej’init water selected from the fuliowinyi’ RToiiji: 

W;it,i‘r used 


Ta,p 

DistiUed i)lus 
Mg. (10 ppin.) 
and Ca (30 ppm.) 
Distilled pins 
Mg. ( HO pjnu.) 
and r.-i (CO ppm.) 
Tiistilled plus 
Mg. (30 ppm.') 
jnid Ca (80 ppm.) 
Distilled plus 
Mg, (40p]>m.) 




i .\vo. pll 

7.2 

6,95 

1 

. . . ■ ■! 

■ .1 

6:75 

0.70 

) 1 

6.90 


The cojffee was measured with a measuring tablespoon and unless other- 
wise stated was used at the rate of one level tablespoon per measuring cup 
of water, 

The regular procedure for making the coffee by the percolator method 
was to heat the coffee for five miuutes aff.er it began percolating. AYhen 
matle by the drip imdiiod the water was iioured over the coffee iti a regular 
coffee dripolator. "When the coffee was boiled the percolating pot with the 
percolator removed was iisc<l. 

The amount of f'ealhering was determined using coffee brews at four 
different temperatures (120'\ ]4o'-', 170'^, and 19.Y P.). (')ne hniidiagl ml, 
of cnffei' brew was poured into a 100 ml. glass graduate. "When the tem- 
perature was properly adjusted 10 ml. of fresh 22'; t- cream homogenized at 
700 ])onnds pressure and at a temperature of 140° P, was added. The con- 
tents were mixed by pouring into a beaker and back into the graduate. The 
coagiilum that rose to the top was then measured in terms of ml. 

All pH measurements wau’o made on the cold coffee brew, using a Cole- 
man jiortable type apparatus wdtli glass electrode. 

The coffees W’ere scored on the basis of the amount of eoagulnm formed 
daring the feathering test. All hough this method is to be criticized because 
of possible slight variafions in the packijig of the coagulum in the top of the 
graduate, the method is rapid and wus thought to be sufficiently accurate to 
give relative values. Since the coffee.s made with water of varying calcium 
and magnesium content represented different degrees of severeness of the 



te.sl' it was iipcessary to assign arbitrary values to tliese ilifforent coffoes in 
order to arrive at a total score for each coffee mad<! with, the differfnit 
waters. Tlu‘ assiiiiied values for each cubic ceiitinicter of coagnluin ibrined 
were as i’ollows : 


Water -t j Water 5 


^ No value was a.sHigued as featliering did not occur when using this water at the 
indicated temperature. 

RELATIVE FEATIIERIKO TENDENCIES OF ('OFFEES OF DIPFISRENT BRANDS 

To compare the relative featlieriug tendencies of coffees, samples of 26 
different brands were used. The coffee brews were made by the percolator 
method. The results are given in Table 1. 

Examination of the data in Table 1 will show some of the coffee brews to 
differ in their feathering tendencies. It was only when a water containing 
magnesium and calcium, added to the extent of 40 and GO parts per million 
respectively, was used, that the brand of coffee became a factor. It may be 
concluded, therefore, that it would be only wdien luifavorahle c.onditions 
existed that this tendency on the part of certain coffee to be a factor, would 
be of any significance. For example, when the cream was of high (piality, 
contained a normal salt balance, and was not processed in such a way as to 
produce excessive fat clnmio'ng, and when the water used to make the coffee 
jvas not high iu calcium or magne.sium content, tend(.mcies for certain brands 
of coffee to fav{)r feathering more than other brands w’ould be of no par- 
ticular importance. IloW'ever, there may be ca.ses where tljc cream is .so 
nearly destabilized when mixed with the hot eoff’eo that the particular ingre- 
dient in the coffee rcs])onsible for the feathering may be ,iu,st the factor nec- 
essary to bring about the coagulation. This condition may account for slight 
variations in results obtained by different dispensers of coffee brew that are 
being served by the same dairy. 

Just wdiat the coffee constituent is that favors cream feathering is not 
imowni. "Whitaker (4) suggests the asli eontentj:i£ the bean as important in 
this respect. Acetic, formic and valeric acids have been reported by various 
investigators (5) of the composition of the volatile oils of coffee suggesting 
coffee acidity a.s a possible factor in feathering. While no exact correlation 
seems to exist between pH of the brew and feathering there are some general 
tendencies in this respect as shown by the data in Table 2. The lack of a 
clear cut correlation between the pH of the brew and feathering would indi- 
cate the presence of more than one constituent in the coffee that is related 
to the heat coagulation of the cream protein. 
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TABLE 2 

lic^aUnn of pH of coff'ro hrew fa crram fcalhfrivp 
I pIP Score** 

Group I ■ 


Score 0-24 
Avo.pri 0.08 


Group 2 
4.03 -- 27.0 
O.U5-28 
4.(;S - 20 
4.09 - 20 
0.14-34.0 
4.88 — 35.0 
5.12-45 


Score 25-40 
Avc. pH 4.97 


Group S 
4.91 - 55 
4.1)2 - oS 
5.U5 - 59 
4.97-63 


Score 5fl-74 
Ave. pH 4.06 


Score 75-150 
Avc. pII4.71 


Based on average of hrews 2, 3 and 5, 
IvcpreseiitH tidal score for gvoiiits 2, 3 


OKIOIN OF coffee .4NI> AIETLIOI) OF HOABTINCi liEAN AS RELATED TO FEATBERJNG 

There are two general luetliods ((>) ot' curing coffee aj'ter llie ripe pods 
or cherries have been picked from tlie trees. In countries such as Brazil 
which have a dry period daring the harvest season they spread the ripe 
cherries out on drying doors 1o dry in the sun until the iiesh which sur- 
rounds the coffee beans becomes a dry, shriveled shuck. The beans are then 
tlireshed free of tlie brittle shucks and after being screened for .size and 
hand picked to remoi^e imperfections are ready for market. Tliis is known 
as the dry method of curing, as opposed to the wet method used in damper 
climate like that of Colombia. 

•Ill the wet method of curing the freshly picked cherries are first put 
through a machine which removes the greater part of tlie flesh. are 

tlien })lac.ed in cistern-like reservoirs full of water where the l..., flesh 

is rinnoved by controlled fermentation. This fermentation notmiTy^ ’eaks 
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d(nvii the reiBfiiiiirig flesh but also loosens a parcliment-like skin that sur- 
rounds iJie beans. The bean.s are then artificially dried and screened. 

Tlie curing of the coffee has considerable influence upon flavor char- 
a(‘teristics <fl' ihe bean. Brazil lu'oducos approximately two thirds of the 
world ’.s .supply of ct»fl‘ee, most of which is cured by the dry method, wdiereas 
rolonibia, the next largest prod n cm' of coffee, due to its climatic conditions, 
use.s flic wet nu'thod. 

iMo.st of the belter (piality brands of coffee are for the most part blends 
of Santos and {Colombian coffees. Bourbon Santos is a term used to describe 
the (.•offcti which gj-oAvs on the younger Santos type trees, a superior product 
In tliat grown on the older trees. Unwashed Salvadoir is a dry-cured coffee 
.similar to flie Bourbon Santos. The Maracaibo comes out of the port of 
Maracaibo, Venezuela. 

Coffee i.s roasted to produce the desired flavor. Up to a certain optimum 
point the roa.sting eliminates the raw acrid taste of the green coffee and 
develops the true characteristic flavor. 

To determine what relations there may be between the method of curing 
and the degree of roast of the beau to tlie feathering of cream, the tests 
recorded in Table II were made. The coffee was made by percolator method. 

Although some differences were obtained in feathering tests using the 
different types of beans the data do not definitely indicate that the method 
of curing the bean has a. relation to the occurrence of feathering. Unfor- 
tunately, it was not po.s.sible to .secure samples of the same coffee cured by 
both the wet and dry methods. Such samples, if available, might make it 
possible to detect a minor difference that Wvonld not be evident otherwise. 

In the case of the degree of rba.st, however, the data sliow rather clearly 
that tile more rofistiiig tlie bean, is subjected to the less teudeucy there is for 
feathering to occur. The explanation for this effect is to he found, in the 
higher pll A’aliie of the brews made from the beans receiving the most 
roasting, 

I’ATtr.E 3 

Effect of method of ruring hean and degree of roast vpon pH* of "brew and 
extent of featherhig 


Bourbon Santos .. 
Colombian CWashcd) 
Umvashed Salvador 


Light nuHlium roast | Medium dark roast 
j S('ori) , pll j Score > pH 

■Washed Maracaibo .... j 73.y j 4.97 ; 18 j 9,09 

Natural Maracaibo | 35 | o.Ol ■ 0 j 5.13 

* pH and 'score values represent the average auiIugs obtained with the eoffeo brews 
. made with water Kos. 2, 4 and ‘5. 




Liglit r 

oast 

Medium roast 

.Bark roast 

Score 1 

pH 

1 Score. 

pH 

Score : i pH 

! 114.25 1 

4.80 

! 88.5 

4.90 

84.5 ! 5.00 

I 139.00 

4.84 

’ 123 

4.92 

101 1 4.97 

97.00 

4.91 

j 81 

4.95 

63 

i 
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AIUTLIOl) OP MAKING THE COFFEE AS A FACTOR IN CRBAAI FEATHERING , 

Sijice met hods of makiiig coi¥ee \'ary eoBsiderably with the ideas of the 
individual brewer, an attempt Was made to determine to wdiat extent siieh 
vanut i( JUS may be a factor in the cream feathering problem. 

Amount Yjf Coffee Uud 

Tlte first variable studied was the anioimt of coffee used. Four coffees 
wer(i used i)i this experiment, tovo that liad been rated high from a feather- 
ing s1and])oiiit and two that had been rated rather low. The results of the 
fealiiering tests and the pH measurements of the brews are given in Table 
4. It will be observed that there was no consistent variation in the effect of 
increasing the amount of coffee used in the brew upon the amount of curd 
formed, Ihe tendency being to'wards uniformity in results. An explanation 
for these results is found in the pH measurements which show but slight 
differences in the brew's eontaining varying amounts of coffee. Coffee brew 
undoubtedly contains a buffer substance in addition to the acid eonstituents 
■which are present in more or less definite proportions regardless of the 
amomitofcoffeeiised. v ; 

Meihod of Preparmg Breiv 

Coffee brews made from seven xlifferent coffees by three different methods 
— boil, percolator and dripolator— -were compared for cream feathering ten- 
dencies, using water number 5. It will be noted from the data in Tables 5 
and 7 that both pH and the extent of feathering varies but little with the 
method of preparing the brew although there is some indication that coffee 
made by the drijiolator method will have a slightly lower pH and slightly 
greater featliering tendencies Ilian that made by either the boil or perco- 
lator nuhliods. fSiicli differences may be attributed to variations in the 
extent to which certain Amlatile acids such as acetic are retained hy the hreiv. 

Age of Coffee as a Factor 

If Ave are to belicA'c the adA^ertising propaganda of the eoffiee industry, 
coffees undergo certain chemical changes during storage that materially 
affect their quality. Though most investigations attribute the age deteriora- 
tion of coffee to oxidation of the fatty constituents, Prescott (5) et al. are 
of the opinion that furfuryl alcohol plays an important part in the staleness 
of coffee. To determine to what extent age of the coffee may be a factor in 
cream feathering samples of varying age Avere secured from live different 
companies. It Avill be noted from the data in Table 6 that Avithout exception 
the broAvs made from the older coffees had a loAver pH and as Avould he 
expected the general tendency Avas for a greater feathering from these, breAvs. 
It is also interesting to note that the coffee snhstitute responded in the same 
AV^ay as the coffees as far as pH and feathering were concerned. These data 
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TABLE 7 

Comparison of the degree of feathering when adding cream to coffee or coffee lo cream 

(Water V med) 
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iDiliealo Ihui I't'rlain chemical changes likely occur during the storage of 
1ho collVe that ac-eeiitiiates the beans h effect upon cream feathering. No 
atteui])! was math' to determine the nature of this eliaiige. 

d/f fhikl of Combining Cream with the Coffee Brew 

The usual ])roec(hirc iu hotel and restaurant service is to add the cream 
to 11u> cojiVe, altliough in some cases the reverse is true. That the former 
metluHl might be, («peeted to produce somewhat less feathering is indicated 
hr till.* data iu Talde 7. Although the differeiiees were not great a distinct 
trend will ])e noted toward greater feathering when the hot coffee was added 
to the cream. 'Jhiat the significant factor is the rapidity with which the 
coffee and eivmiii mix when eomhined is illustrated by the fact that creams 
which ordinarily do not feather may be made to do so by slowly adding the 
cream io the coffee so that it more or less floats on the surface. This is 
particularly tmie when the quantity of ei’eam added is less than ordinary. 


CONCLUSIONS 

III comparing the feathering tendencies of the brew made from 26 differ- 
ent brands of coffee the following conclusions are drawn: 

1. Some coffees are more likely to cause feathering than others. This 
difference is likely due to variations in the pH of the brews resulting from 
variations in the soluble acids present in the beans. 

2. It could not be .shown that the method of curing the beans has any 
relation to the i>H of the breiv and feathering. 

3. The degree of roast to which the bean is subjected affects feathering. 
The more roasting the bean is subjected to the Ivigher the joH of the brew 
and the less the degree of feathering. 

4. The concentration of the coffee in the brew lias no definite relation 
to feathering. 

u. The meth{)(l of brewing, he., boil, percolator or dripolator, is not of 
great importance ulthough slightly more feathering was obtained wuth brews 
made by the dripolator method. 

6. The brew made from aged coffee has a lower pH and is more likely 
io produce feathering than that made from fresh stock. 

7. Morn feathering may result when the coffee is added to the cream 
than when the cream is added to the coffee. Bapidity of mixing is thought 
to he the limiting factor. 






COFFEl.; AS A FACTOR IN THE EEATHEKIN(J OP CREAM, 4f)5 

.hunpiHK 

l^^^^ducod by lumiogen.zation. JouEN.Ar. Daiey Science, 14 : Xo. fi, pp. -127^^3-!; 

(4) ^ foalbcriiig of cvapornted milk in bot <'rtft\H\ Jocenat. Baiky 

SciENGE, 14: .No. 2, pp. .177-188, li)31. 
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(0) Mr. k M «,„;r..a „t ,„o K,«.gg nattlo Oroo,,. MirlH- 

giin, with tho K(,,‘iijor anlhor. 




Tile Aiuerieiin Daii'y JSi'ieiiee Assoeliitioii \v;i!s ealletl io ordt'r b.r 1he 
I^i'esideiit, II. W, Clregoiy, in Cn)upbe]l Hall oa tiu? eaiiijiiis of tiit* Ohio 
yialft (Tnivorsity on Tuesday luoj’uiny', dune 14, 11>3H, a1: 10:30 A. M., 
for tile tliirty-lliii’d aiiniial ineetiiig. 

The program printed in llie ]\lay issue of' the Journal of Dairy Scieiiee 
was arranged by a program committee lieaded by Dr. T. S. Sutton, The 
May issue of the Journal also contained the abstracts of the various papers 
presented. 

Vice-President Lewis L. Morrill, Ohio State University, gave an ad- 
dress of welcome. President H. AV. Gregory gave the following response: 

PRESIDENT'S ADDRESS 

“Today our Association meets for the thirty-third annual meeting 
and it is interesting to note that we have among our membership a 
number of men, who laid the early foimdatiou for the American Dairy 
Science Association, still taking a very active part in the Association. 

In 1906, when the American Dairy Science Association was first started 
under the name of “The Official Dairy Instructors’ Association,” our prob- 
lems were somewhat, different from those we have before us today. The name 
of our Association in the beginning was very descriptive of one of our 
early problems wltich was “what to teach and liow to teach it,” If we read, 
available dairy reports, cnialogue descrijitions of courses off(?red in dairy- 
ing, note equipment used in oiii’ dairy laboratories in our agricultural 
colleges at the time onr Association started, and compare the dairy cur- 
ricula and facilities for research at the present time in our schools, we 
realize the development that has taken. i)Iaee during this comparatively 
short period in the dairy industry. This Association has played a very 
important part in bringing about these changes. Our industry has been 
and is being revolutionized by science. We wffio are connected with the 
dairy industry are constantly called upon to readjust our thinking and 
methods of teaeliing as progrei^s is made in dairy re.search. Due largely 
to many new developments in our industry and improved methods of 
teaching, a number of our members have expressed an interest in having 
a committee of this Assoeiafion. study the dairy curricula offered in our 
different institutions. A rather comprehensive committee was aj^pointed 
rather late in the year for- this purpose and a complete report cannot 
be expected this year, but with the enthusiasm and interest of Dr. H. B. 
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.Elloii])CTfjjfn’, f^oiiorai ehairmaii ot! this coinmitiee, I am sure we can look 
funvaril to a later re])ort which will be ot‘ considerable interest to a large 
number of our members. 

Our organization has always given a great deal of attention to jn’ob- 
lenis relating to inspection, sanitation, standardization of equipment, 
methods and pnaiucts. In 1911, as a result of the activities of a emn- 
mitt.ee from this Association, the tirst, <lraft of standardizing testing 
glassware tvas made, and later a nmnber of states i)assed what is gen- 
erally called a milk and cream testers’ license law, requiring the use of 
standardized glasswar*'. A resolution made by the committee on sani- 
tary procedure of the International Assoc'iation of IMilk Dealers was sent 
to Ibis Association during the year, calling attention to the need of co- 
operation ill problems having to do with sanitation. This resolution 
recommended that a program be undertaken cooperatively to det.erraine 
good industry jiractices by survey and by original research by national 
dairy organizations interested. Mr. Ernest Kelly, Assistant Chief of the 
Bureau of Dairy Indu,stiy, United States Department of Agriculture, 
was appointed chairman of the committee to represent the American 
Dairy Science Association on this important pro,ieet. 

During the early history of our Association we gave considerable 
attention to dairy laws, rules, and regulations, especially those enforced 
by our state and city governments. Due to improvement in our methods 
of product ion, processing and improvement in transportation facilities for 
milk and cream, a large amount of these products today enters into inter- 
state commerce. Many of the .states have milk and cream testers’ license 
laws, state, cream grading laws, and state laws relating to methods and 
equipment used in production. There is very little uniformity in the 
different state dairy laws and if there w^ere the enforcement in the dif- 
ferent states would not likely be uniform. Dut to this increased interstate 
traffic of milk and cream, are U'e not in need of a federal law which 
w’-ould give some federal agency jurisdiction in such shipments of milk 
and cream regarding the weighing, testing, and grading, especially when 
cream or milk originates in a state which enforces sueli state la'ws? A 
federal agency having jurisdiction over interstate shipments w’onid tend 
to bring about uniformity of state dairy laws, would be a great aid to 
states now enforcing testing, grading and sanitar 3 ^ laws, and would be 
an encouragement to the dairy industry in those states that do not have 
such laws to propose similar laws to their legislatures. 

As our Association increases in membership and importance the de- 
mand for the American Dairy Science Association to approve or condemn 
certain proceedings, methods or statements is increasing, and while the 
policy of this Association has been very conservative along this line, there 
has not been any definite procedure to follow in securing approval of this 
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Associulidii for .sm-li requpsis. Last year a 
oiir aiinual meeting to give this considerat i( 
to Ik- followed when sneli i-eqnests aj-e snhmitr 
scetioii nfthe Assoeiation. Tin's eominittve ha 
br* eonsidere<l hy the diroelors. and 1 hope tin. 
malioti will be able to adopt a detinite p{)}i(•^ 
111. the future. » 

^ There has bi-eii eonsiderable interest amoi: 
ing junior ehapters of the Ameriean Dairr 
J. A. Melsoii, member of the Board of Dinad 
a survey this year to hnd out how general 
oigani^iatiorj, and also to ileterinine what dogn 
nations liave had in forming .such ehapters" 
t links that there is enough iutere.st in jnnic 
Association, after considering Professor Xelso; 
tor adopting such a procedure will be made t 
Last February I received a letter from Dr 
onr Journal, stating that he did not wish to 1 
the JouKXAL OP Dairy Science. During the 
has been editor our Journal has continued to ■ 
recognition in the scientific field, l^esearch ai 
niereased over 50 per cent. The Journal was c 
issues yearly.^ Abstracts of literature on di 
reviewing articles on timely, selected topics ar- 
servK-es added to the Journal in the last few ' 
‘^ates the sound basis on wl.ich the Journal I 
1 C fact that all these services have been add 
annual dues. These extra services have demai 
ot the editor in reading manuscripts, galley pr 
and increased correspondence until it is nearlv 
JoLirna] incidental to one’s work. Doctor Dahl] 
a real sense of personal loss and regret that he i 
position of editor. 

A meeting of the Journal Management Cor 
and inyself, was held in Chicago, March 5, 1938 
of editor for the Journal was gone over ver’y 
Dahlberg with the hope that some arrangemen 

that his resignation be accepted and a new edito 
lanageinent Committee was asked to give eons 
of an editor for the Journal op Dairy Science a 
tions in time to submit to the Board of Directo- 
mJune. 
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Doctor l)uhUjer<>’ lias been a very ea]>a])le editor. He has S{)aref1 
neither time nor eti'orl fo make llie Journal a sneeess, and onr i\ssoeuitioii 
greatly appreeiati'S IJio splendid services ho has rendered the Assoeialion 
as edilor and regrets that lie, considers it necessary If) resign at lids lime. 

ilnr Association has been growing rapidly and a great deal of time 
in tlui last lew years lias biam given to improving our organization and 
getting it on a good opmaiting basis. Then* is no better, evidmiee of the 
success of our etforts in tin's direction tlian the secretary -treasurer’s report 
for the year ending December Jl, liUT, wJiicli shows our total assets now 
amount to a little over $17,000, $0,000 of wldidi i.s invest, ed in govern- 
ment bonds. The public ae.eountant, wlio was secured to audit our books 
for 1937, makes the following statement in his rejmrt: “The eomparativc 
profit and loss statement reveals the elianges in this year’s business as 
compared to the two previous yeai’s. The income of 1937 exceeded the 
income of 1935 by $4,610.38. Alibougli the increase over 1936 was only 
$1,305.28, it is interesting to note that thei^e was a switcdi from associate 
subscribers to inembers and subscribers. Advertising increased $992.93, 
while operating expenses for the period increased only $296.78. ThOvse 
results indicate that the Association is arriving at the point of economical 
operation when the profits were increased $1,305.38 over tlie previous year 
with an increase in expense of only 22.7 per cent.” 

Our secretary-treasurer, Prof. K. B. Stoltz, deserves a great deal of 
credit .for the interest, time and effort he has devoted to the American 
Dairy Science A.ssociation and the business management of our Journal, 
At the present time we have 1037 inembers and 825 subscribers, and onr 
secretary hopes that hy tlie end of the. year the number receiving the 
Journal will increase to at least 2000. To keep our Journal on a sound 
financial basis and make the improvements that are desired, membership 
and subscriptions are very neeossary. Due to the fact lhat our member- 
ship is widely scattered, the maintaining or increasing of our member- 
ship in this association musi. be done largely by individual members ac- 
cepting some responsibility in securing members or subscribers. In 
January, this year, a representative in each state where we have meraliers 
or subscribers was appointed with the hope that these representatives 
would make a special effort to see that those who are eligible would have 
an oxjportunity to suhscrihe to our Journal. Due to tlie rapid d evelo]niient 
and changes in our industry, there are a number of problems which many 
of onr members believe should have the attention of onr Association, but 
because of lack of time, finances, etc,, we have not been able to give all 
tbese problems Ibe consideration they desem^e. 

At this time I wish fo express my personal appreeiation to the numer- 
ous individuals, committees and officers of this Association for their 
assistance and cooperation during the year, and, especially, T wish to 
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('t)iiiiiioua Br. T. S. Su1i(>a rnul his caiuiniiteo for getting together Om- 
an jnuii j>rou’i'ani in tilin' to Lave it pnblisliod and in tlie Lands of om* 
iiHniibi'rs si'vei'al weeks liefore the annnal nieeting. This policy followed 
Lv onr program eomniitiee has already added a great deal to our meeting 
and evidmu'e of tho vahu* of sm-L a proeednre will undoubtedly be more 
in ('Yidene.ti Ix'lure our nieeling (doses. 

nUEST Sl'EAKKR 

])r. K. Hickman, of Hie Easiman Kodak Company, Rochester, New 
York, was tlien introdneed and gave a most interesting and instructive 
faik <in ‘‘Vaennm iixirai'lion of Aee(?ssory Pood Factors.” 

ATTENDANCE 

Aeijording to d. II. Erb. wlio Lad eiiarge of the registration, the at- 
tendance showed Hiai there wen' t!20 registered, which is the largest 
regisiration at any of onr annual meetings. Thirty -nine states, the Dis- 
trict of Columbia, Canada and two foreign countries were represented. 
There were 358 members, 89 non-members, 125 ladies and 48 children 
registered. 

S. Salisbniy, chairman of the committee to subipit new by-laws, pre^- 
sented mimeographed copies of the hy-laws to each person present, and 
it was announced that these by-laws would he discussed and voted upon 
at the business session Thursday at 3:30. 

After lunch the program as outlined was followed. 

Tue.sday evening the President of the University and the Dean of 
the College of Agriculture gave a reception for the Association at the 
Fa(?nlty Club. 

■Wednesday, Juno 15, the papers were read as provided for in the 
program. The men were given a complimentary barbecue lunch in the 
judging pavilion. In ibe evening the. visitors were entertained in XJni- 
V(‘r.si1y Hall by a ‘‘laibe” band and colored movie films of a trip around 
the world. Tiieyllum were cnlerlained in the natatorinni by a diving and 
swimming exhibition. Follmving the evening entertainment a social time 
was then had betwi^en the natatoriinn and gymnasium. 

On Thursday, June 16, papers were read and tbe business session was 
provided for as in the program. Thursday evening tbe annual banquet 
was given at tlie Neil House. 

The ladies and cLiidreu were enterlained as provided for in. the 
program published in the May Journal. 
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GENERAL BUSINESS MEETING 
Amektcan Dairy Science Assoitatiox 
Columbus, Gnio, June 10, 1988 

President Gregory called tlie nieetiiig l.o or<ler a1. 8;8() P. IM'., in •{lie 
anditoriiiin of Caiu])l)e]1 Hall, Oliio Slate Tiniversily, on Tlnirsday, June 
16, 193S, One lirnidred twenty-seven inemliers weri^ present.. 

Tlie so(=retaiy-t3‘easnrej* read the ■finamdal ’I'eport wliiiil! had priwinnsly 
bei'u approved by the, Board of DireCoi’s. Upon motion duly set-onded the 
report was aiaiopted and refej’red to the Auditing Committee. 

Herbert Otting, eliairimm of the Auditing Committee, then gave the 
following report; 

Columbus, Ohio 
April 13, 1938 

To the Members of the 
American Dairy Science As.sn. : 

Gentlemen: 

The Auditing Committee of the American Dairy Science xVs- 
soeiation has made an examination of the books and .statement, s of 
the Secretary-Treasurer as of December 31, 1937. 

It is our opinion, based upon such examination, that the 
books have been kept accurately and that the balance sheet and 
related summary of profit and loss fairly present the financial 
condition of the American Dairy Science As.sociatioii. 

Kespeetfully submitted, 

T. S. Sutton 

Blatter . 

H. E. Otting, Cltairnuni 

CIRCULATION OP JOURNAL 

Tlie Secretary then subinilted a map of the United Siale.s showing the 
circulation of the Jouimal in each slate and the allotted number which 
was obtained by dividing the population for each by 59,000 persons. The 
District of Columbia bad the highest circulation, and Vermont was the 
highest state having a circulation of 21 and an allotment of 7. The 
states leading in total circulation are as follows; Chiu, 157; New York, 
154; Illinois, 114; Pennsylvania, 04; California, 90; Mjissuchusetts and 
Vhsconsin, 56; Minnesota, 50; Michigan and District of Columbia, 49. At 
the present time the total circulation is 1898 of Avhieh 1073 are members, 704 
subscribers and 121 associate, subscribers. At the annual meeting a year 
ago the total circulation was 1741, or 157 less than today. 

Thus far Ibis yi'ar w(‘ have ohtaini'd 215 new members. These new 
iiiemhers are from tlie following states: Ohio, 65; New York, 1,5; Pennsyl- 
vania, 14; IMassachiisetts, 12; Maryland, 10; California, 9; Michigan and 
Indiana, 8; Vennont, 6; ’Washington, Utah and Illinois, 5; Canada, Wis- 
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t'ojisjji, New Jorsey, Miimesola, Towu, Dist. of Columbia and CVjnneoticLit, 
4; j\tissmiri and Tejmp,s.s('e, 3; and 19 soatlered. 

The problina ol; inenibersliip is Ibat we Imve sm-b a lavji,'? nunibei* of 
members Ibat lapse oaeli yeai‘. If tlie stiulents p,’radnatijrg: from tlie 
^'ai‘ions dairy seliools were t?dnea1ed to tlm idea. Diat in order to keep tip 
witli ibe linii'N and prevent Ibcinselves from fallinjx in a rnt. it is essen- 
tial that Ibey afiiliale themselves with this Assoeiation, yon would be 
doin^' your stiideiils a giamt favor and tiu' ])rob]eni of reeriiiti]i<»' new 
inember, s would be .soh'ed. 


RKPIUNTS FOR BULLETINS 

Many experiimnit stations and colleji’es are now usinj? reprints from 
tbe Journal of Dairy .Soienoe instead of liavinfr teelinical bulletins 
printed. Tt is nnicb less expensive for you to buy reprint, s from the 
Journal of DAiRy Spence after havin;:? had an artiele accepted, than it 
is to print your own bulletins. 


MORE ACTIVITY IN THE PRODUCTION FIELD 

The Association is now printing abstracts in the field of dairy pro- 
duction. An effort should he made to obtain advertising from tbe breed 
associations, from compa.nies manufacturing dairy feeds and other equip- 
ment for dairy cows. An effort should also be made to increase our mem- 
bership among commercial men in the field of production. 

Early this year the wife of a college graduate presented her 1ms- 
band with a membership in tbe Association for his wedding anniversary 
gift. With such a helpmate, he will not be pexnnitted to fall in the rut. 


PRODUCTION SECTION 

Mr. W. E. Krauss, ehairinan of tbe Production Section, read the 
following report : 

The Production section held five sessions at the regularly scheduled 
hours and places with tbe Section chairman, W. E. Krauss in the chair 
for the Symposium on Nutrition; H. W. Gave, ehuirman for the pasture, 
hay and silage session; W. E. Krauss, chairman for the vitamin and 
mineral session, the milk secretion, metabolisni and udder disease se.ssioii; 
and J. B. Fitch, chairman for the final session on Thursday afternoon. 

..ill sessions were very well attended, at times almost taxing the 
seating capacity of 200 in Iloom 100 of the Botany and Zoology Building, 
wliere tbe sessions were held. The papers presented were without ex- 
ception well prepared, well presented and in most eases accompanied by 
slides, mimeographed charts and tables, or other illustrated material. The 
availability of the printed abstracts in the hands of the members was 
commented upon by many as being a material help in following the pres- 
entation of the wide range of subjects reported upon. 
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All bnt two of the p^tpors liNted on tlio printed proararn "wen* pre- 
sented.. The marked jn-oa'ram atUielied imlit-ates the aurhor making the 
aetnal ])reseiitai.ion. 

Tlie business mtudiiig of llie Pi’oduei ion Seetinn was ealjed at ddb on 
'Wednestlay a-fternoon. Tlu* uiinutes of' the 1007 meeting at fjineoln, 
Nebraska, were read and api'n’ovtai. 

'.Reports W(‘re siibmitled by the various standing eon f mil, tees and aj)- 
ju'oved at the time, or in a short additional bn.siiu'ss meetiiig lieh! at 11 :30 
ou Thursday morniiig. Copies of Ibcse, reports are attached. 

l'b)ints of ])a.rt.ieular interest im'orjjorated. in tin' repoiis fo.l]ow; 
.Breeds Relations Coinrnitte(*, C. N. fShepardsoii, ehainuaJi. 

1. The eow year method of ealeiilatiug herd ax'erages was approved. 

2.. The fe(‘ding or iivieeti((U of thyro:s;im' to eows on oftieia! lest was 
considered an undesirable and unacceptable jn’nci.ic'.e. 

8. Jt xvas suggested that no elianges be made in the uniform herd 
test blank. 

Committee on Rules for Conduct of the Bt.iidents National Dairy (.‘aide 
Judging Contest,' I. "W. Rupel, chairman. 

It wms recommended ; 

1. To nse nimibers instead of letters ijt designating animals. 

2. To ehange tlie sc-ore card for gi'ading oi-al reasons ('eo}->y attac.h(Hi). 
Committee on Awards for tin^ Btndtmis National dmiging (’nntest, 

A. A. Borland, chairman. 

It was recommendefl : 

T<t attempt to inro'ease tiie nundter of se.lu»larslii])s avaiiabh^ for win- 
ners in tiie Htndenis .National -judging Contest. 

Conimitti'c on. ]\]f.dhods of ]\reasnri!!g Besnlts of Pasture lnve‘stigalio.ns, 
R. N. Liisli, ehainnun (presented by C. 'B<.tl!.siedt i. 

Two items wer(‘ empbasmed ; 

1. (Conditions for eollorting satnpdes. especially for mim‘ra.i analysis, 
weia* enumerated. 

2. A study (if the size and nninber of clip pkds is to receive t.-ontinned 
attention. 

Committee on Standard Methods, A. E. Perkins, chairman. 

.It W’as rec'ommonded : 

That the committee be iiicri'ased to incinde a specialist in the follow- 
ing tields: 

a. Milk analysis 

b. Blood and uriiie ajialysis 
e. Feeds and feces 

d, Endocriin‘s 

e. Vitamins 
.f. Enzymes 
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The ehainniU] of liie Prothu‘1 i(aT. Section will appoint additional mem- 
])crx to tills coiniiiittec' afti'V due eniisideration. 

All sitiuKliny’ (‘oiinultlees were reappointed with their present personnel 
exei'jd for tlse Ih’eeiis lielations Oonnnittee. E. E. Heizer and W. L. 
<h’;uidull weri^ apjioinled fur a jieriod of three years to replace C. N. Shep- 
ardsou and B. No Schultz wiiosc itwins expired. H. A. Herman was ap- 
pointed foT* a jieriod oi' two years to replace Earl Weaver who resigned. 

C. Kagsilale, eliairman of (he Noininatingy Comniittee, presented 
nnines for the othres of vit'c-cluiirmaii and seeretaiy for 1939. A. H. ICulil- 
num of Oklahoma was electtal vire-chairinaii, and A. L. Beam of Pennsyl- 
vania was eloM'led Secretary. II. W. Cave of Kansas, vice-chairman for 
this yeaT’, aulomatically ftecomes ('liainnan for 1939. 

Re.spc'ctfully submitted, 

W, E. Krauss, (Jhadrman 
1, E,. Jones, W ecreitari/. 

Upon motion duly seconded the report was accepted. 
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soiinel of llie (-oin] nit. tees, the title of jjupers and subjects atul t.he seliedules 
followe<l are indicated in the otncial Ainoviean .Dairy Beienee AssfU'ial itni 
proftTain. 

The animal business meeting' ol the Extension Sfudion ivas held 
AVednesdav, June 1.5, 1938, at. 4;()() Ih M., in the Oliiu Btale University 
.Horticulture I’milding'. .At this ineeting' the .following' resolutions wei'e 
adopted. 

1. Whereas the officers and the Extension Section 'Program ('.’onunitttH', 
C. L. 'Blachnian, (.)hio State University; R, G. Connelly, Vii'giuin Poly- 
technic Institute, and S. J. Brownell, Cornell University, contributed, irmch 
time and tbongbt to planning and developing this year’s program, and 
as a result of tlieir efforts a, constructive program was evolved ; theriffore, 
he it resolved that we eoirnnend tliese offitiers and the program eomtniltetv 
and also the ehairmen and mendiers of the collaborating coniTnittees, for 
their tine aeeomplislnnents, and thank tliose who prepared papers and 
furnished exhibits. Furthermore, be it resolved that the e.xtension ex- 
hibits be continued next year with a wider participation by the States, 

2. The members of the Extimsion Section wish to thank the luein- 
bers of the faculty of tlie Animal nushandry, the Dairy Production, and 
Dairy Technology Departments of the Ohio State University .for the fine 
faciiiti(\s placed at our disposal and the many courtesies extended to us, 
both of which have helped to make our meetings successful and enjoyable; 
therefore, he it resolved that a eojiy of this resolution be sent to Professors 
C. A\\ Gay, R. B. Btoitz and B. A’l. Salisbury and the Oliio Agricultural 
Experimimt Station. 

3. ‘Whereas unifoi-ni I'uh'S and regulations for conducting .Dairy Herd 
Improvement AssoOations were mlopted by the '.Extension Seeliou of Hie 
American Dairy .Seienm* .,\ssociatkm one .year ago and published and 
wide].y distributed by Hu; Uiiiled States Bureau of Daiiy liiclustr.y, and 
■whereas these regulations have lieen adopted in the main by most of the 
States; and whereas this Commiltee believes that the eoupilete adoption 
of sncli rules would strengthen confidence in the Dair.v Herd lupnoveiuent 
Association work throughout the country; therefore., be it resolved that 
the Extension Section urge all the States to put these regulations into 
■effect. ■ • ■ 

4. AVhereas tiie identification and permanent herd record program is 
no-w well underway with satisfactory results, and -whereas the system 
■was evolved after inue.h effoft, discussion and trial; tliere.fore. he it re- 
solved that we. expr(;ss our appreciation to the Bureau of .Dairy Industry 
in general and to Dr. d. F. Kendrick, Chief, Division of Dairy Herd Im- 
provement Association 'Investigations, in particular for Hie prompt and 
complete manner in which Hie records have been returned to the States. 

A ncuv secret arj- is elected for the Section each year and the other 
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ofiici'i’w fire promoted, with, the retirement of the incilmbeiit president. 

0. J. 1-1 i!K 'Washington State College, was elected secretary, E. G. Connelly, 

Virgin], M Polytecdniic Institnte, sticceeded to the office of vicie-chairman 

and S. d. BrowneU, Cornell Tliiiversity, became cliairmaii of the Extension 

Sei'tioH for 19B9. ’ ^ V ' - ' 

EaRIj;]\.- SllTJLTZ t , 


MANUFACTURING SECTION 

It E. Horrall, secretary of the Manufacti! ring Section, submitted the 
Billowing report : . 

The Manufacturing Section held its meetings at the place and time 
indit-fded in the official program. All of the papers listed were presented 
with Ihe oxcejdion of M-28, M-81 ainl M-37. The ]>apers Avere very in- 
struct iw? and all of tlie sessions were Avell attended. 

A motion wa.s made to elect a vice-chairnifin in addition to a chairman 
and secretary this year. For succeeding rears only a vice-chairman, who 
AA'ould an1omatiea!]y become chairman the forthcoming year, and a secre- 
tary wcnild be elected. The motion was seconded and can-ied. 

Eeports Avere hejird from the folloAA’ing committees: 

1. Cltemif'fil iMetliods for the Analysis of Milk ami Dairy Prodiu'ts 

2. Quality Program for Dairy Prodncls 

3. Judging Dairy Products 

4. Min hods of Determining the Cur<l Tension of Milk 

u. Gcoj-e Gards for Sanitary Inspection of Djiiiy Farms and Milk 
Phints 

O. Methods for Pleasuring the Oxidation of IVlilk Fat 

7. Plethods for tlie Bacteriological Analysis ofPIilk and Dairy Prod- 
iicls, A hiiancial report Avas also giA’cn for the sale of Bactf'riologicai 
reports. 

P. A. DoAAms of Nebraska AA’as elected chairman ; F. H. Herzier of Plis- 

sissip])i. A'iee-clmirnian j and J. I. Keith of Oklfdioma, secretary, for the 

fort heoming year. « t -r. ■ 

C. J. BAimocK, 

B. E. Horrall, Socri'iary 


COMMITTEE REPORTS 

T. S. Sutton, chairman of the Program Commiitee, submitted the report 
for the committee as read in the minutes of the Board of Directors. Upon 
motion duly seconded the report was adopted. 

In the absence of S. M, Salisbury, the by-laAVs, as read in the minutes 
of the Board of Directors, were presented by Secretary Stoltx, and upon 
motion duly seconded they Avere adopted. 
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PROPOSEJ3 BY-LAWS OF TJIE AMEKIOAN" UAfRV SOIEMCE 
ASSOf.lATIOX 

ARTICLE I — III EilRjaJE fill* 

Bw'tion 1. Any person is oliyible to ineniliersliip Avho is t’ormnlly 
finnonn(;ed liy ini Ag'rimilturn] {A)l]eyo or Ex])('rim(Mt1; Stalioii, or by tlie 
Bureau of Dairy liuiuslry of the TJnitoi.j Stales De])artnu‘]it. of Ayrit-ul- 
ture or by tlio Canadian Dejiartment of Ayrioulluro as an instructor, cx- 
Anision worker, inrestifrat()r. or adruinistrative olTirnr (‘oniiortcMl wiili Die 
dairy industry, or any person filling a position of rissjionsibiiity (*onnec1e<l 
witli tbe dairy industry who has bad a college or university training in 
technical science, or any person filling’ a resjxmsible position in tlie dairy 
industry of a professional eliaraeter requiring a, teelinical knowledge of 
dairying of a high order. 

Section 2. Nominations for memberstiip slmll be snhmitted, to the Sec- 
retary-Treasurer in 'w^ritiiig signed by the applicant and (uidorsed. by at 
least one member. In case of uncertainty regarding the eligibility of the 
applicant for membership, the Secretary-Treasurer shall refer the ap}>li- 
cation to the Board of Directors for decision. TTpon receiving the approval 
of the Secretafy-Treasurer, or the Board of Directors, 'when the applica- 
tion has been referred to them for action, and the payment of the mem- 
bership fee and dues, the applicant shall he enrolled as a member of the 
Association. 

Section 3, The membership fee shall be set by the Board of Directors 
and shall be payable with the application for mmnbcrship. 

Section 4, The annual dues shall be set by the Boarci of Directors and 
shall be payable on or before January first of each year. 

Section 5, Any member of the assoidution in arrears for dues for 
more than one year shall cease 1o be a member of tlio associalion but may 
be restored without the formality of re-election by payment of all arrears 
including the current dues. 

ARTICLE n — OFFICERS L 

Section 1. The officers of the Association shair be President, Vice- 
President, Secretary -Treasurer, Jonrual Editor and a Boai’d of Directors. 

Tlie Vice-President shall be elected by the vote of the membership and 
his term of office shall he for one year beginning October first following 
his election. On the completion of his term of office as Vice-President he 
shall automatically become President for one year, or until his successor 
is duly chosen. Tlie Secretary-Treasurer and. the Journal Editor shall be 
elected by the Board of Directors for sneh term of office as the Board of 
Directors shall proscribe. 

Section 2, The Board of Directors shall consist of ten members: six 
to be elected bj' the membership, the retiring President, the President, the 
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Vi(‘e-Pi'esiilent. and the Secretary-Treasurer. The Secretary-Treasurer 
slial] ])e ai] ex-ofiiido inein'ber. 

Two I'iirf'ctors shall be elected each year, whose ternis of office shall be 
for tlii’i’e y(‘ars. TIk* 1enns of all Directors sliall begin October 1, follow- 
ing eledioiL 

Sec'tif>!i Tb(‘ Doard of Directors shall el(K't two menihers from the 
Assoeialiou, who, willi 1lie Secretary-Treasurer as an ex-offieio member, 
shall const ilub‘ tlu' .loiirnal Alanagement Committee, wliicli shall be respon- 
sible to the Board of Directors. The term of service of the elected mem- 
bers shall b(‘ at tlu discretion of the Board of Directors. 

Sc'L'Iion 4. Tlie Board of Directors may constitute and appoint such 
couiinittees not. provided for in the By-Laws of the Association, as they 
may deem pro])er, from their own meiiihership or from the membership 
of the Association. 

S('ctioii 5. The Board of Directors shall have the authority to fill 
vacancies that- may occur among* the offices of the Association, such ap- 
l)ointGes to servo during the remainder of the iinexpired term of the office 
in question. ■ ■ 

ARTICLE in-“-DTJTIES PP 

Section 1. The President of the Association shall preside at all meet- 
ings of the Association and meethigs; of the Board of Directors and shall 
perform .such other duties as pertain to that office. The Yiee-President 
shall perform the duties of the President in the absence of the President. 

Section 2. The Secretary-Treasurer sliall have charge of the business 
management of Iho Association, shall have custody of the boohs and records 
of tlie Association, keep the minutes of all meetings of the Association and 
the Board of Directors, mainlain a list of all meinbers and subscribers, 
keep the funds of the Associaticm, and make disbursements therefrom 
when properly an Ihoriaed. 

Section 8. The Journal Management Committee shall have the gen- 
eral supervision of the Journal. The Journal Editor under the general 
supervision of this Committee, shall have direct charge of all editorial 
details of the Journal. 

Section 4. The Board of Directors shall pass upon all applications 
for divisions, sections, and student branches of the Association. 

Section 5. The Board of Directors shall have full control of the 
business of the Corporation, and the title to all property and funds of the 
Association shall he vested in tlie Board of Directors. The Board of Di- 
rectors sliall have all Ihe rights and powers vested in the Corporation 

the laws of the District of Colninbia. 


ARTICLE lY — ^imECTION OP OFFICERS 

Section 1, On or before September 10, the Secretary sliall mail to 
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iiu'Dihi'i' n blank on wliioh lip jsliall bo wititlod to cxpf(\ss liLs olsoioo 
fiO’ oat'll offiee to ])p fillod. Tliis blank slmll the report oJ' Hie Xom- 
inalunj;’ (’'onniiittcc; wliieh shall suj>:gest. tlse names of two members ft)r eaeli 
otTlee to ]}(* j'ilb'ti. All ballots shall be eounted hr the Ht‘e rotary and later 
vei'iliod Ip- the President. In ease no eantlidate lias a, majority by th(‘ 
first haliot, Hu^ tie sliail bo iiroken bvtbe lioard of Direetors. 


ARTiCIiE V' — MEK'l’INGS 

Heeiion 1. Aleet lays ui' tin* Assoeiation sball he held bit the time ami 
plaee tixed hy l!io Hoard of Diroodors, hut, md, less than oiu? eaoli ealeitdar 
year shall be lield. Xoliee of the lime and plaee of meidinji’s of tbe As- 
soeiatifm sball be yiven to all memlxTS not less than four weeks iirior to 
tlie date of the meeting;, 

Hection 2. jMeetin'rs of tbe Hoard of Pirtadors shall be held ripon <;all 
of the President prcivided, bowiwer, tliat, not less than 10 days no1i(;e of 
sneh meeting' shall he sent, to eatdi mend>er of the Hoard of ‘Direetors. 

Seetion 3. The (jimnuu of any meeting of the Assoeiation shall con- 
sist of not less than ten per cent (10%) of the membership. 


AirnOLE Vf — CatGAX^IZATlON OP DIVISIOXS, 


SECTIONS AND STUDENT BRANCHES 

Seedion 1. Professional groups based on geographical eoiisideratbins 
to he known as divisions of the Assoeiation and to be ot'ganized by tbe mem- 
bers of tbe Assoeiation mav b«i authorized bribe Board of Direetors when 

*' *■ ■,!*■■■■• 

such aid ion sliall seem expiedlent. The offieers of tin; division shall be a 
chairman, and sucli other offieers as are ]»rovided by Hie division. 

Tlie divisions shall have tlie right t.o make by-laws for their own govern- 
ment whieli shall not be int'onsisient Avith the eliarter and Hie hy-latvs of tbe 
Assoeiation. 

!M.’embej*s]up in divisions of tbe Assncialion is open only to tJiose regu- 
larly eleided members of the Assoeiation. 

Any division may raise or I'olleet funds to l)e expended for its own 
purpose. 

Seetion 2. Professional groups based upon spe(5ialized interests to be 
nown as sections of tbe Association and to be formed by not, leys than ten 

mbers may be authorized by the Board of Directors when considered 
e best interests of the Association. > 

\ ’’ sections may elect their own offieerKS anil may make rules for their 

•nice not inconsistent with the charter and hy-bnvs of tbe Associ- 
ation. ^ / 

Beet ion 3. Btiident hranehes at any agriculture college may be author- 
ized by the Board of Directors on petition from at least ten students 
regularly enrolled in a four-year course in agriculture and majoring in 
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soiiui phase of the (lairy industry when tlieir petilion is recommended by 
two departnient niembers who are mombers of the Association. 

ARTICiai] VII — JOURNAL OE DAIRY SCTENGi; 

Ht'ctioii 1. The rlonraal of Dairy t^eienee, published b^' the Association, 
shall be sent to em-h nieinber, provided his duos are paid by January 10. 

ARTICLE VI11-— AMENDM ENTS 

Seciion .1. Tliese by-laws may be amended at any meeting of the As- 
sneiathjii by an affirmative vote of two-tlurds of tljose members present, ])ro- 
vid('<i that not less than 10/e of the membershi}> is present at the meeting. 

All amendmeuts must be referred to the Hoard of Dire<dors for its 
recommendation j)rior to the final action by the Association. The Board of 
Directors may, at its discretion, submit proposed ameudmonts which have 
received tlie approval of the Board, to the members of the Association for 
vote by inaiL .In .snob case, an affirmative vote of two-thirds of ail voting, 
and which shall not be less than a majority of the membership, shall be 
nec.essary for approval. 

Mr. 0. F. Hunziker, {ihairnian of the Journal Management Com- 
mittee, gave a summary of the report which he liacl submitted to the 
.Board of Directors. Upon motion duly seconded this report was 
approved. 

Vice-Pi’esident Weaver, chairman of a committee appointed to formu- 
late a procedure whereby the sections and grouiis of the i\.ssociai ion may 
secure Association approval of tlieir actions before such actions are re- 
leased for ])ubli('n1ic»n, submitted the report for the eommittee and upon 
motion duly seconded it was adopted. (Keport will be found in miimte.s of 
the Board.) 

J. A. Nelson submitted his report on junior chapters of the A. D. S. A. 
U]mn motion duly seconded the report was adopted. 

H. A. Iluelie, chairman of the Nominating (.’ommittee, submitted the 
following report ; 

The Committee on Nominations present the following nominations; 

V ine-P resident Director 

E. S. Guthrie, Ithaca, N. Y. M. E. Parker, Chicago, 111. 

J. A. Nelson, Bozeman, Montana W. D. Dotterer, Chicago, III 

Director 

0. S. Khode, Urbana, III. J. W. Linn, Manhattan, Kansas 

Eespeetfnlly submitted, 

H. A. Kuehe, Chairman H. F. Judkins 

D. R, Tiieopiiilus J. B. Fitch 

K. M. Renner 
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TJ])()n RKit ion, cliily seconded tlie report Avas adopted and tlie coiiiinittoe 
disf'liarered. 

in Il.te absf'iiee of Mr. H, P. Davis, Mr. H. 0 . Jackson siibniitted ilie 
r('i)ort of die lit'soliitions Conimittee. The following report wait read: 


RESOLUTIONS . . .' ' r: 

U'liePi'as tiif* America 11 Dairy Seienee Association assembled at their 
lliirl r-iliii’d aiitinal meeting at the Ohio State IJnivei'sity ha.s enjoyed, a 
splendid iirugram and many fine courtesies extended liy faculty niem bars 
of l!H‘vainb,)iLs departments and theirwves: 

Therefore, Be it resolved ; 

That the membership of the American. Dairy Science Association, their 
wives and families, Avish to express their grateful appreciation to the staff 
of the Ohio State University, their wives and other organizations responsible 
for this entertainment. 

"Whereas the Borden Company has seen fit to contmue their awards for 
outstanding research in the field of dairying: 

Therefore, Be .it resolved: 

That the American Dairy Science As.soeiation again, express its ajipreci- 
ation of this interest in dairy research. 

Mdiereas from time to time variations in the inanipulation of Ihe Bab- 
cock test have been proposed : 

Therefore, Be it resolved : 

Tliat the American Dairy Science Association make a compreliensive ex- 
amination of tlie Babt'oek ]>rocedure for determining fat^^^i milk and cream 
with the inirpo.se of refining the teclinique, obtaiiiing greater accuracy, 
reliability and nniibrmity without undue increa.se in compD^ 

'Whereas the (.'OUiicil on Poods (dAlie Ameiuean Med icaJ ..\sso(iation lias 
added oleomargarine to the approved list of foods and .has reiuovi'd butler 
from i.lie same, and wiiereas ail results of scientific investigation have shown 
tile nutritional superiority of butter: 

Therefore, Be it re, solved: 

Tliat the .Vincrican Dairy Sciimce As.sociatK»u reque.st. the American 
Medical Association to reipiesl its (tonncil fui Poods to recon.siilcr tins action 
vvhicli may liave such far reacliiug effects on a basic food industry. 

Whereas the uutiraely xias.sing of three of onr esteem I'd memlu'rs. Prof. 
E. B. Pitts of the Penn.sylvauia State College, Prof. Bii.sh B. Locke of the 
Colorado StateUollege, and E. H. Raven of tlie Raven Creamery, Portland, 
Oregon, has otenrred during the jiast year, and wlnmeas a keen sense of loss 
is felt by members of the American Dairy {Science Association. 

Tiierefore, Be it resolved ; 

Tliat a recognition of this feeling be spread upon the recoixls of tlie 
A.ssociation, ami that the fSecretary forward a copy of this resolution to the 
■^'-milies of the deeeas(>d, 

"Whereas Dr. A. C. Dalilberg has asked to he relieved us editor of the 
jpa^'URNAL OR Dairy {SciENru : 

Therefore, Be it resolved : 

That the niemliersliip of the American Dairy Bcieuce Association ex- 
prosse.s its deepe.st ri'gret that Doctor Dalilberg has felt it necessary to resign 
as editor of the Journal of Dairy Science, a position which he has so brii- 
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MEETING OF THE BOARD OP DIRECTORS 
AMERICAN DAIRY SCIENCE ASSOCIATION 
COLUMBUS, OHIO, JUNE 13, 1938 

A nioeting of the Ihiard of Directors of the Aniericaii Dairy Science As- 
sociation was liehl in Townslicnd Hall, hTonday evening, June 13, at 7:30 
P.M. Present IT. W. Gregory, Directors E. G. Hood, 0. R. Gear- 
liart, J. A. Nelson, C. E. Wylie, E. W Ellington, IL Macy, and E. B. Stolte. 
Absent: — Vice-President Earl AVeaver and Director K. R, Graves. 

0. P. Hunziker, chairman, of the Journal Management Committee, -ap- 
peared before tljc Board and gave a very” comprehensive report discussing 
Journal finances (the additional annual cost for publication of abstracts of the 
literature on dai.ry cattle) ; recommendations for successor to Journal edi- 
tor; budget for tlie office of editor; publication of abstracts of literature on 
dairy cattle ; abstracts of annual meeting (one month in advance of the date 
of the meeting) — “Incidentally an unfortunate error occurred in the 
paging of the May issue of the Journal containing the abstracts of the an- 
imal meeting. The entire issue is paged for abstracts of literature instead 
of for main Journal text, as it should have been. This places the program 
and the original papers (abstracts of annual .meeting) in the Abstract Sec- 
tion, which regularl}’- consists of previously published material. 

“This error which occurred during the Editor’s absence due to serious 
illness, obviously cannot be undone. It is proposed, however, that this 


liantly filled. The American Dairy Science Association further expresses 
ifs keent'st apf.trt'ciation of .Doctor Dahlberg’s ability as a .scholar and sc'.i- 
eiiiisl and its li’ibnte to tin‘ great .service rendered by biiii to this A.ssociation 
as Journal Editor, 

Whereas the New York f^t ate Agriculture Ex])eriiue!it fStatiou through 
its (1ir('e,toi“ has pcoanitted Dr. A. (j. Daldberg to aet through these years as 
Editor of the Journal or Dairy jMciengk : 

Therefore, Be it n*so!ve<i: 

That the AiiKU’if'un Dairy !8cieu('e Association ex])re,ss to Director Par- 
rott aui] tiiroii.gii hiu) to the station, in regretfjilly accepting Doctor 
Dahlberg’s re.sigua1ioii, its very great appreciation of the facilities provided 
and for giving the. cooperation which has be(m so generously and graciously 
accorded the Journal Editor’s oftici'. 

Re,sp ect f nil y s ubm itted, 

H. C. Jackson 
P oRDYCE Ely 
E. Y . Ellington 
H. P. Davis 

Upon motion duly seconded the report was adopted and the committee 
discharged. 

The Secretary read tlie minutes of the Board of Directors and upon 
motion duly seconded the minutes were approved, and all action of tlie 
Directors during the past .year were authorized and approved. 
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niaterial in the May Journal be considered for tliisyeai* only in ilie Abstract 
Section. At t'fie end of the year it will tben be indexed in both the Abstract 
Setdioii and in the section for ordinal articles, While this makes the index 
for the seel ion of the nri.uinal artiedes somewhat enmbersonn*, confusion can 
be and will be avoided ])y using the letter '‘A’’ in front of tlie page and 
placing a foo at the bottoni of eacdi. page, stating that “A” refers to 
tbeWhstraet '.Section.' ' 

t‘’We propose also to make an amiotmcenient of this error at tlu‘ Gen(*i'al 
Session of this atninal meeting, explaining to the memhevsliij.) the Jiianiier 
in which the matter will be taken care of. It was stiggesl ed that an insci't 
be placed in the July issue making a statement regarding the renumbering 
of the, pages.’.’ ' , 

Mr. Hiiuziker further discinssed bids for printing the Journal; Kei)rin.ts 
of chemical and bacteriological methods — the past the Ohairnian of the 
Committee on liaboratory Methods ordered a supply of reprints for dis- 
tribution among members who wanted copies at 60^ per copy, and the cost 
of these reprints was charged to the Journal with the understanding that 
after the committee chairman had sold a sufSeient number, the Journal 
•would be reimbursed out of such sale. As time went on the chairman de- 
veloped a small fund which was maintamed by the Coimnittee to purchase 
reprints as issued. 

“This appeared to work fairly satisfactorily but this service could obvi- 
ously be imimoved by assisting the members in ordering reprints direct 
from the source of supply. In order to place this wdiole matter of reprints 
of chemical and bacteriological methods on a some’what more business-like 
basis, your (’ommittee recommends; 

“1. That tlio.se interested in reprints on laboratory methods order the 
same direct from the Sect'fJary-Treasiirer, aecoiiipanymg their order with 
remittance of the price per copy. 

“2. That tins change take effect at once. ^ ^ ^ ^ ^ ^ ^ 

“3. That aniiouncement of this change be made at the general session 
of this animal meeting as well as in each issue of the Journal in which 
laboratory methods appear. 

“4. That the chairmen of the Committees on Laboratory Methods be re- 
quested to transfer the fund that they may have accumulated from former 
sales of reprints to the Secretary-Treasurer. 

“5. That the rejirmts in the hands of the obairman be transferred to- 
the office of tlie Seeretai*y and their availability be called to the attention 
of the members.” 

Further discussion covered insurance on back numbers of the Journal; 
publication of committee reports as follows: — “The Suggestion that com- 
mittee reports of importance be published in the Journal originated with 
our Editor, Dr. Dahlberg, Your committee is heartily in favor of this 
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suggestion and we recommend it to this Board for consideration and ap- 
proval. In the case of the Committee on Laboratoiy Methods, for instance, 
it is mandatory by vote of our Association, that reports after they have been 
accepted, be published in the Journal. 

“There are otjier committee reports which are more or less official for 
our Association, and which are sufficiently important to merit a place in 
the Journal for similar reasons as prominence is given to any other original 
article. This would be true of reports for instance on dairy products 
standards, breed relation scoi^e cards and many other reports of similar 
importance. 

“Yoiir Committee, therefore, recommends that the Board of Directors, 
in case they are favorable to this suggestion, direct the committees of the 
Association to send their reports, after they have been finally approved by 
the Association, to the Journal Editor for publication in the Journal.” 

The (tonchuliug point concerned donations to other Journals. 

Eespectfully submitted, ^ ^ ^ ^ ^ ^ ^ ^ 

A. A. Borland , , 

R. B. Stoltz 
0. F. Htjnziker, 


Mr. Ellington moved and Mr. Gearhart seconded that the Board of 
Dii'eett)rs accept the resignation of Dr. Dahlberg and send him our regrets 
that he could not be present and to send the Board’s appreciation of his 
services. Motion carried, and the following lelegram was sent to him: 


“It is wilh sincere regret that we received and accepted your resignation 
as Editor of tlie Journal of Dairy Science. We dce])l.y deplore your un- 
avoidable absence from our annual meeling due to ill health that is yire- 
venting yon from receiving, in person, our expression of ap])reciution and 
onr tribule to the great service yon have rendered onr Association as 
Journal hlditor. Accept our earnest good wishes for your speedy and com- 
plete reeoverv.” 

Board OP Directors 
American Dairy Science Association 


It was ino\ed by Mr. Wylie and secondetl by Mr. Ellington lliat Dr. 
T. S. Sutton be emiiloyed a,s Editor of tlie Journal beginning July 1, 1938. 
Alotion carried unanimoiisly. 

Air. Nelson moved and Air. Hood seconded that the Secretary he in- 
strncled to write to the Director of the New York State Agricultural Ex- 
periment Station the appreciation of this Board for making it possible J‘or 
Doctor Dalilberg to serve as Editor and permitting clerii-al assistance for 
carrying on the work of the Editor of the Journal of Dairy Science during 
the past ten years. Alotion carried. The following letter was sent : 
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“]ij aF'ctqitiiiij: witli n‘,uT(‘1 Dr. A, (A Dalilber<3:’s resi.u’uatijHi as Editor of 
tlic dmiriia] of Dairy Si'inaa', wo do.siro to (‘Xpross lovijii oorsiticore ap- 
prec'ialitit) ami "raliliido for llio liiji'li ])rivilogvs, liolpfni faoiiitios ami grji- 
tM‘ons rnoporatioii tliai Iho Xow York f>la1.o Ag'riruli iiral E.vprrimi'iil Sla-- 
lion ^o froidy arvordod our .lourua! Editor’s office for the lasting honctit of 
rlje Dairv indusl ry.’’ 

Ik)A:fa:> 

Annrirn)i Dalnt A'r/'f mu' Ass(/rliff ion 

Mr, Macy moved ami .Mj*. Ellingion seeomlcii i.liat, the ri‘port periainino' 
to ‘M-epriiils of (.'licniical atid ])a('teriologieai methods” he apprised, IMfdion 
carried. IMi*. iMaey moved and Air. Wylie seconded tlmt. Iln^ reeomniemla- 
tioii of the .Joiirnal ATanagemeiit Coiinuittoe on jFulilication of committee 
reports be apj^roved as amend<*d. Alotioii carideil. Secretary Htoltz moved 
and Air. A'laey seconded timt tlui j-eport. of the Journal ’.Management Com- 
mittee referring to donations to other Journals be aj)])roved. ATolion car- 
ried. Air. Alacy nunu'd and Air. AVylio seconded that tlm report of the 
Journal Alanagement Committee as amended be accepted, Alotion carried. 

The President ap])ointe('l a committee to draw up a set of by-laws to 
replace onr present by-laws, consisting of S. AI. Salisbury, R. R. Graves, 
C. L. Roadhouse and R. B. Stoltz. These by-laws were submitted to the 
Board of Directors, ami upon motion by Air. Nelson and seconded by Air. 
AVylie, it was re(Fommended that the by-laws, as amended, be submitted to 
the member, ship for their approval. Alotion carried. 

The by-laws will be found printed in tlio miimtes of Bu.siness Aleeting. 

President Gregory bad p)revious!y a])pointed Air, Alae^' to iimhcF a st udy 
of the rules concerning the Dordmi Award. lie gave a repoid to the Board 
of Di]‘ectors telling of Iioav other asso<‘iations liamlled similar awards. Atr. 
Wylie moved atid AB*. Nelson seconded that President Gregory apjtoini a 
committee of three to draw iif) rules for the Borden Award. Alotion carried. 
President Gregory api>oiii1ed Air. Alaey, Air. 11. A. Ruche and h'. B. Alnj-- 
rison. The Board t])(ni adjonnual. 

MEETlXfl OF a’llE BOARD OP DIKECTOUS 

cmuMBiJS, onto, .JUNE 14, 1938 

A Fueeting of the Boaial of .Dii-ectors of the American Dairy Science 
xissociation was ludd hi Campbell Hall, Room 203, Tuesday, June 14, 1938, 
at 4:30 P.Al. Present: — Pres. II. AY. Gregory, A^ice-Pn^s. Earl AVeaver, 
Secretary Sloltz. E. G. Hood, C. E. AVylie, 0. R. Gearhart, R. R. Graves, 
E. A’’. Ellington, and J. A, Nelson. Aksent: — 11. Alaey. 

Profess(U’ C. N. Sliepard.son of Texas api)eared before the Board and 
extended the Association an invitation to hold their 1940 arnmul meeting 
in Texas. No adioii taken. 
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P. F. Sliai'p, cliaiiTjiari of tho Coioiniltee on the Standardization of Mar- 
ket IMilk, a])pearc'd liefoj-c 1lie Board and reeonimended the approval, of tlie 
follouina: r(n)ort : 


TtEPOl.’T OP COMMITTEE O^’ BTAXDA RDIZATTON OP MARKET MILK 
orno AIEETLVO OF TJlii AMEinCAK I>AIUY E(TENCE ASSOCIATIOK, 

anxK 14-17j 1038 

A eonimittee of ihe .American. Dairy Seieiice Association was appointf^d. 
I)r II. A. Riu-he and <;ontinued liy K. K. Graves, Prc^sidents of the Assod- 
aiion, to make recommendnlions reEGirdiny (he inecljaiiicTd. standardization 
of market milk. At the meeting .hdd in Lim-oln, Nebraska,, June, 1937, the 
recommendation of tl)e committee was adopted, that a copy of its report be 
given, to the nieinbers of the American Dairy Science Association as a pre- 
iimiiiary to its consideration at the Ohio meeting. 

Believimj: that laws and regulations prohibitijig the standardization of 
the .fat content of market milk are unsound in principle as a means of 
protecting the consumer, and that legalization of the inechaidcal standard- 
ization of ihe fat content of market milk would remove an important eco- 
nomic restr.ietion which operates to the mutual disadvantage of the farmer, 
the distributor and the consumer; the American Dairy Science Association 
approves and recommends in principle the following : 

Fint : the legalization of the alteration of the fat content of market milk by 
mechanical standardization either up or down, by an amount not to exceed 
0.6 per cent of fat, provided that all products used in standardization be at 
least eqnal in sanitary and physical quality and be held not longer than the 
milk to he standardized, and provided either that the minimum guaranteed 
fat content be stated on the label, or that classes or grade designations based 
on fat content be established and the class or grade designations corre- 
sponding to the legally established minimum levels of fat content he stated 
on the label. 

Second: that the legal .minimum for the solids-not-fat of milk be 8.15 per 
cent. 

Thi}'d : That the legalization of the mechanical standardization of the solids- 
not-.fat content of market milk by the addition of dried or condensed milk 
is inadvisable at this time. 

A. D. Burke 
W. D. Dotterrer 
J. H. Fkandsen 
C. L. Boadiiouse 
P. F. Sharp, Chairman 

Upon motion duly seconded the report was approved and referred to the 
membership for their action. The motion carried not unanimously. 

The meeting then adjourned. 
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MEETING OE THE BOiVKI) OF DIRECTORS. 

COLUMBUS, OHIO, JUNE 15, 1.938 * 

A meetiiig of tlie Board of Directors of tlie Aiiierieaii Dairy Hdcoiwi 
Association was li aid in Townslieinl Hall, Wednesday, Jni to 15, lf)3S, at 
1 P.W. Pi\^,s(nit:~H>resideTit H. W. Gregory, Vieed’im l^larJ Weav<M% S('e- 
rslaiy B. B. Stoltz, Directors J. A. Nelson, E. G. Hood, R. K. Graves. G. B. 
Gearhart and E. AG Ellington. Absent :--~DireetorB H. iMaey and G. E. 
Wylie. . , V 

The Secretary “Treasurer snbmitted the finaneiar report which -was sent 
(o all directors in the montli of Pehrnary. Upon motion by Hr. Weaver 
and seconded by Air. Graves this reportAvas accepted ainl referred b> the 
Anditing .Committee. Tlie re|,>ort of the Auditing Committee was then 
read. Upon motion duly seconded the report of the Anditing Committee 
was accepted and referred to the Association. (AiKliting Committee report 
may be found in niiniites of the business meetiiig.) 

G. M. Trout then appeared before the Board and requested the Board to 
give authority to the Dairy and lee Cream Machinery and Supplies As- 
sociation to publish the report of the judgiiig of dairy products prepared 
hy Mr. Trout in the Association Qiiarterly magazine. Upon motion duly 
seconded the Board of Directors approved the reque.st. 

Mr. Gearhart moved and Mr. Nelson seconded that the time of meeting 
<at Washington and Idaho in 1939 be the week of June 26. Motion carried. 

Mr. Nelson then reportecl on Stiidcnt Branelies of the A.D.S.A. Mr. 
Nelson moved and Mr. Graves seconded that the President appoint a (com- 
mittee of three to formulate a plan of junior chapters of the A.D.B.A. 
hlotinn (-arrietl. The President appointed Mr. Nelson of Montana, Mr. 
Ellington of Wasliington and Mb. Borland of Pennsylvania. 

Mr, AVeavej* was then <‘alled iipon to present a report of tlm committee 
appointed to formulate a procedure for various sectioias and groujis of tlie 
Association. The report follows t ^ 


TENTATIVE REPORT 

A committee consisting of J. A. Nelson, C. 11. Gearhart and Earl Weaver 
■was appointed by Pres. R, R. Graves in June 1937 to formulate proced- 
ure for various sections and groiip.s of the Association to use in securing 
Association approval of .such actions of these sections and groups as require 
sucli approval prior to their release for puMicatioh, 

The committee propo.ses : 

(1) Policy 

(a) The action of any section or group -wdiieh establishes grades or 
standards, prescribes methods for the conduct of tests or deter- 
minations, establishes regulation or in any other manner possesses 







gvneral iriltn'ost may be published in sueh nianiiei’ as deemed ad- 
visable su})jeet to the approval of the Assoeiatiou in a('('ordaiiee 
with iJic j)rovisionR below. 

(]>) Association a])proval .sludJ bo const rued as llie favorable aetitm of 
the membership in annual meei.ing’ or in cases of emej'gency of the 
favorable action of thc! Board of Directors, Tiie decision as to tin* 
existence of an emergeuey shall rest with the President of the 
Association. 

(i‘) No aetioji of any seetion or group shall lie purported to carry tlie 
Asso(;iati(»n approval iint.il such ap])i'ova! has becm granted. 

(d) No aelioii of any seetion oj' group shall be published in the 
Journal of Dairy Se.iem'c until thc Association shall have given 
its approval for sutdi piiblieatioi). 

(e) Final judgment iii respect, to t)io advisability of publication in the 
Journal of Dairy Science of any action of tlie Association or of its 
sections ami groups .shall rest with the Boai'd of Directors. 

(2) Organization ' 

(a) At the beginning of the Association year on October 1 the Presi- 
dent shall appoint a general resolutions committee of five members 
to .serve for that year. 

(b) At tlie opening genera] ses,sion of each aiinnal meeting the Presi- 
dent sliall have announced the time and ])]ace of the first meeting 
of the general resolutions committee. 

(e) The eliairrnan of each section and group shall be notified in ad- 
vance of such subsequent meetings of the general resolutions corn- 
mill, ee as its chairman shall call during the period of the annual 
meeting. 

(d) Thy general resolutions committee may submit a jiartia! report at 
any general .se.s.siou during the annual mceliiig. 

(3) Procedure 

(a) It shall be tlie duty of the secretary of each section or group to 
trail, sinit to the general resolutions eominittee or some member 
thereof, the action of his section or group upon which it is desired 
to receive Association a]iproval. 

(b) The general resolutions committee shall exercise its authority to 
reject tlie action thus transmitted or to submit it for the apiiroval 
of the Association. 

(c) Aliy member may submit from the fioor of any meeting any matter 
upon whi(di he de,sire,s to obtain .Association action. 

Signed: Eaeu Weaver, Chairman 
C. E. Geabhari' 

J. A. Nelson- . 

Upon motion by Mr. Nelson and seconded by Mr. Ellington the report 
of the committee was approved. 
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AIEETLN(4 OK THE BOAl.'O OF OiUErTOlJS 

COOT AiBT's, 01 no. .iFNE l(i. 

A of I he lioaFtl of Dirc'eloi’s (tf I’lu' Aoierit'an Dairy Srieiice 

Association was lu'ld in TownsiuMn'! Ji'alL ’'riinrsday, June J(J, a1 

1:00 PAL Preseni: Pr<>s. il. W. (Jre-ory, Yice-Pres. Earl AYtaua*)-. 
relary Sloltz. E. CL IIooil. J. A. X'rlson. IL IL (iraves. ('. IL (learhaiL Al?- 
•sent P. E. Wylie and IL Ala.-y. 

Tile Pro^'i'ani (Ainniittee yava‘ the Lillowing re|)ort : 

Tlie Program (foniiniliee coiisisl(‘d fd' H. N, Sliiilte, \V. L. Kranss, P. d. 
BalK'Ofk, with T. S. Sutton as Pliairiiian; S. I. ILa-hdel and H. P, Dtivis 
were advisory meinliers. The <*hange in persomie! of this eoininittee froni 
that of previous eominitt(?es was made following a ris'oniraeiidatioii of tlu' 
Program Cornmitteo of 1037. Tlie present arraiigement did not remove 
all the objec'tions t(' 11u‘ previous metliod of selecting tlie persomiel of this 
eonunittee. The other inemhers of tlie committee are still ioeated at con- 
siderable distance from t he y>iaee of meeting. This year we were fortunate 
in having tlie chairman of the Prodiielion Beelion in this State and the 
ehainnan of the Al'annfaetnring Heetion designated a member of the local 
Department of Dairy Technology to aet for him in selecting and organizing 
papers for the Alamifaetiiring Section, 

The present Program Committee was handicapped for time. The 
Board of Directors adopted a resolution presented by the 1937 program 
committee, setting April Id as the latest day for receiving titles and ab- 
stracts. A report of this action was jniblished in the December issue of 
the Journal. Tlie Journal Editor called for the progi’ani material on 
April 15, in order tliat it eonld appear as flic May issue of tlie Journal 

J^rior to Ajiril 15, the general program was organized and a detinite 
time allolnimit set for papers voluntarily sidimitted. Papers were slow 
coming in; li()W<‘ver, by the (weniiig of tlie 15th. more papers than could 
be included in the time allottfsl were at hand. Tin* reeoinnicndation.s uf 
the 1937 iUMgrani committee adojded by the Board of Directors jirovided 
means for making our decisifui on pajiers wliicb were not included in the 
program. Pajiers which were received late (.after April 15) were either 
included among those read by title or ret.nriied to the authors. Our pro- 
gram was organized, copied and in the mail to the Editor. April Iti. 

The present eoininittee set the precedent in not inc-lndiiig (m the pro- 
gram all the papers submitted. The majority of the payiers in tlie ‘‘rea<l 
by title*’ group were so jilaced because of late arrival or duplication of 
authorship. For real effectiveness of the yirograni, most eliminations 
should be made on the basis of the quality of the offering. We trust that 
future committees will be able to make more of their decisions on this 
ba.sis. 
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The present pro{,n'a.in includes as special features, a syiuposiuiu ou 
nutrition, an education section and a general session at the (.lliio Agri- 
cultural Experiment Station. Because of a lack of room, facilities at the 
Plxi/crinumt Station, it was mpmssihle to sciiedule sectional meetings, and 
a program of geintral interest with invited speakers was decided upon. 
t)ur Wooster guests will have some time to inspect tlie experimental work 
in progress at the Btation. 

Because of the interest in artificial inseminalion an additioiia,! session 
of t he Extension Section was scheduled for the discussion of this subject. 

.Ill order that the ]>rogram committee may have more time .for ilie 
careful consideration of the abstracts in making up the program, we 
recommend, that the last date for receiving abstracts be set some time in, 
advance of the time the {irogram must be submitted to the Editor. Such 
a date should be worked out by the elmirman of the Program Committee 
and the Editor, 

E. N. Shultz C, J. Babcock 

W. E. Krauss T. S. Button, Chairman 

The meeting of the Board of Directors was then adjourned. 
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AMERICAN DAIRY" 8('IEX0E ASHOOTATrON PRESENTED 
BORDEN AYTARDS TO K. 0. "WECRJMj AND 
■\V. E. KRAI 'SS 

' .'AT THE. ■ 

ANNUAL' BANQ17ET 

XiOL HOI’S 10 

COLUAIHUS, OHUI, .JUNE ,1(), li)38 

)S. Siilisbiiry, loasf.ttuisL*!*, prpsoiitfHi tiio (illif'iM-K aixl (lisliii^uixlied 
iL^iiasis. li.V‘ i.lif'n introdiiffHl, II. A, Roiilu', (‘liaii-iiiaH oL‘ l.iia Dairy Alaiiii- 
far-lurin" AAvards (Jounnittor. wlin uiade the follmvitijr .slatenient : 

The Cemniittee oh the 'Bon'Uas Award, hi Dairy "Mainiraetiiriirs siihiiiits 
tlie .folhHviii" report. ; 

Aceordi-iig* to tlie rules adopted hy the Execoitive Board of tlie Amcwieaii 
Dairy tSeieiiee Association, the Bordeii Award in Dairy Manufactures is 
awarded for oiitstandinjr reseaix'h in the jirocessinfr field sue.'h as ii]ix'>rove- 
mont in equiinnent or methods in the liandlinj^ of milk or ereani and the 
production of milk products. Tlie recijneiit must not have reached, his 
fortieth birthday. 

Y'our committee adhered rij^idly to these rules in its consideration of 
nominees. 

Your commiltee is xileased to aniiounc(‘ that it has selected Dr. Kernietli 
G. "Weckel, Dept, of Dairy ludnstry, IJniverBity of Wisconsin, as the re- 
cixiient of the Bor<len Award in .Dairy iManufadiires .for the year 1938. 

.Doctor ’Wei'kel Avas seJiT-ted on tlie basis of the sinnificant contributions 
which helms made in the a.])plieation of irra.diatiun io tin" commercial dairy 
iiidusiry. lie is responsililo .for the development of apparatus whieli 
has made the irradiation of milk emumerciaiiy ])ossihle. 

Doctor Weckel Avas horn in Canl.on, Ohio, in 1906, He received his 
underp’raduale iraininp: at the 'University of Wisconsin and Avas gradu- 
ated Avitli the Bachelor <.>f Beieiice degree Avitk honors in 1931. He Avas 
granted the M'a.ster of Science degree in 1932, and the degree of Doctor 
of Philosophy in 1935 by this same institution. 

Doctor AVeckel has devoted his attention to the study of light and its 
relation to the A-itamin D j-ooteiicy of dairy jirodncts. He i.s an authority 
in this field. The results of his resea, rch Inwe appea.rod in many articles 
jiiiblished both in scientific .iournals and trade papers. In all of his 
Avritings, as in his research, he has kexit the practical application of his 
studies in mind, making it possible for the commercial industry to keep 
abreast Avith his scientific findings. 

Dr. Kenneth G. AYeckel has brought honor to himself and to the insti- 
tution of Avliicli he is a member through his efforts and his desire to serAm 
the dairy industry to the best of his ability. 

Respectfully submitted, 

M. E. Parker H. L. Russell 

H. A. Ruehe, Chairman 


■ 










THFJ THIETY-THIED ANNUAL aiUETINC 


‘‘Mr. WeiitAvorth, it is now iny ]'>leasiire to present tu yon as tiie i’eeipi- 
ciitof tliis Award, Dr. Kornidh ( j. ’Weekel,’’ 

All*. A¥. A. 'Wentworth. r(‘]ii*csenting the Borden (Icnnpany, then spoke 
as follow's : " 

‘‘Dr. AV(M‘ke!, on hoiiali' ni’ The Bordioi (^)nii)aiiy ] pi'estod tiiis inerlal 
to you whieli is given in ret'oe'niiion oT the fine work yen have doin' in 
.i’(,'sear(;li. 

“So fliut you and ;iii ihosi* present may kinnv the message which is eoii- 
V(*ye(l with tin's medal, 1 should like In !*ead ri-om its I'evm'se side: 


Aw'ard for Ontstanding Aelrievement in Daiiw Mann- 
faetnring Eeseareh to Kenneth (J. WeeJn I, by 

Direction of Anierican Dairv Science Assoc* iut, ion. 


“Along -with the medal goes a financial reward wliich we ti-nst will be 
of valtie to ymn and possibly afford you an opporuiuity to ])osscks some 
things A\h.ich might not otherwise be available to yoii. 

“The ]3urpose of this aw'ard in addition to rewanling and I'ccognizing 
yon. as an indiridnal is to stimulate in others, the Imndrcds of tlieni wbo 
are engaged in sirnilaivwoidi thronghont th United Slates and Canada, 
further coiistnietive researcli in the dairy manufacturing field for tlie ad*- 
vaneement of the industry. 

“Dr. Weckel again on behalf of The Borden Company, I wdsli to con- 
gratiilate you upon your own attainments wliicdi tonight are recognized 
by the Arnerican Dairy Sciei ice Association and particularly by those 
of that Association who are here tonight and who liave so grandly indi- 
cated their com-uri-ence in the grant of the award to yon.” 

The toastmaster then introduci'd P. B. Arorrison, chairman of the Pro- 
duction Award (‘ommiltee, wlio gave the following r<‘])ort : 

The Dairy Ih’odmdhm Awai'd (.‘omrtiitt<'(‘ of the American Dairy )Sciciu»e 
Association, whose fnm'lion it is to sclec.t the jierson to receive Uie Bmrdc'ii 
Awaril ill the field of dairy jiroduction. lias iimmimousiy chosen Dr. "William 
E. Kranss. of tin-* Oiiio Agricidt oral Expm-iment Station at AYoostcr, Chio, 
for this honor mi am-ount of his important and able investigations in llii.s 
field. 

It ■was no small task fur the luemhers of the Award Cm!imi1!e<' to select 
the person to receive this award from the several wlm had been recom- 
mended for onr eonsideration liy the Aomimiting Conuniitee or who had 
been jirojiosed to us directly by other members of onr Assockdion, This 
was because several men liad been suggested who had deme inij>nrtant 
research work of a iiigli grade in the fiidd of dairy production. 

Each meniher of tin* Award Committee considered, entirely independ- 
ently, the information available (‘oneerning each person wdio had lieeii 
nominated, including his re.search publications. Witliout any knowledge 







of ilow the other iiieiiibers of the Committee had ranked the noiuinees, 
eaeli of us arrived at a definite rankiiifr. Fortunatehy, wlieii -we {.■iom])ai'e(l 
by eorrespoiideiiee our fleeisions, wo found that we Jiad oae.li ])hieed Doihor 
K’rauss in first rank. 

■W'e S(‘le(',1ed Doe, tor Krauss for this honor primarily beeanse of Ihe 
extensive investigations in wliieli he lias been the leader, upon Ike iiiitrifive 
valm^ of milk and iqioii fa,efors affecting its (juaiitv and value. Doi'tor 
Kranss has not only obtained in these res('arehes iimoli information which 
is of great .iiuitortamu' to the dairy industry, but lie has also (-arried this 
information to the dairy industry by means of publications of a ]) 0 ]ni]ar 
nature and addn^sses before various dairy organizations. 

Among the important investigations by Doctor Krauss in tliis field 
are the following: Tlie comiiarisons f)f various methods of increasing the 
vitamin D potency of milk, including studies of the cost with various 
methods. Extensive studies on the efifects of pasteurization on the nutritive 
properties of milk in whieli it was concluded tliat “The nutritive defi- 
eiences of pasteurized milk (vitamin B and C) can be readily overcome by 
proper dietary control, and the continued u.se of pasteurized milk offers 
no serious problem from the food standpoint.” Investigations of the 
effect produced upon the carotene content and other biological properties 
of milk, by feeding legume and grass silage. 

Due eousideratiou was also given to the joint investigations condneted 
in the field of dairy production by Doctor Krauss and liis colleagues — 
Professors Hayden, Sutton, Belhko, Monroe and Perkin.s. Those have in- 
cluded the extensive stiuli(!s on the vitamin A and carotene content of the 
bntterfai xirodiuaul by various breeds of cows, on the nse in dairy rations 
of fish meal and ])rndiiets containiug fi.sh meal, on methods of raising dairy 
calves on djy calf meals, and on such practical management jiroblems ns 
box stalls vs. tie and stanchion stalls for milk cows. 

On account of tiie services of Doctor Krauss to the dairy industry in 
these several investigations, the Award Ooinmittee takes pleasure in pre- 
senting him to Mr, Wentworth, of The Borden Company, to receive the 
Borden Award in Dairy Production for 1D38. 

H. B. ELLENBFatGER ^ V ^ ^ 

C. W. Larson 

F. B. Morrison, Chairman 

“Mr, Wentworth, it is with pleasure that I present to yon Dr. W. E. 
Krauss, tlie recipient of the Dairy Production Award.” 

Mr. Wentwortli then spoke, “On behalf of The Borden Company and 
with a feeling of personal pride because of my aequaintance with you, 
I wish to presimt you with this much deserved award for the work you have 
done in scientific research. 


THE THIRTY-THIKD ANNUAL MEETING 



“Like I did in the preceding pi’eseiitation, I should like to read to you 
.nid for tiie hencht ot those gathered, the inscription on. the reverse side 
)[' the modal : 


Award for Duf standing .A('.liievpnient: in Dairy Produc- 
tion IteseaJ’ch to .7h', WHUiun- E. Krauss, IDoS, by Direc- 
tion of Amerioau Dairy yeiein'e A.ssucia,tion. 


‘AVhai I said in llie f)revious presentation regarding the recognition 
of its rof'ipient aiid tin* hope wliich The .Borden Coinpany has that it will 
slininlate further research and progress in. this industry, applies equally 
in your ease. 

“The ih)!’den Company congratulates you on the success you have at- 
tained ami I add niy own best wishes.” 

The pres(nita1ion of Awards was completed at 9 :00 P. M., and the rest 
of the evtaiing was given over to visiting, card playing and dancing. 


GEXE.liAL .P,l{OGRAM 
O.H10 AgriciUjTUkal Experiment Station 
Wooster, Ohio, June 17, 1988 

Mr. C. C. Hayden introduced Yice-Pres. Weaver at 10:45 A. M., as 
eliairman of the mornmg’s program. Director .Edmund Secrest of the Ohio 
Agricultural Experiment Station was then introduced and gave an address 
of welcome. The program was followed as scheduled liy the program com- 
mittee except that in the absence of Dean. Anthony, Mr. Balser read his 
paper. 

Chief O, B. Peed of the Bureau of Dairy Iiidiislry was called upon and 
gave a very short, and interesting message regarding the benefits one may 
derive hy attending these meetings. 

There wcuv lo4in altendauee. 

Aftes- lunch was served a visit was madr to observe the Inu’d. .farm 
and laboratories. 



Journal of Dairy Science 


I^ublisherl by tlie 

AMERICAN DAIRY , SCIINCE ASSOGI AT { ON 
R. B. Stom’z , , , 

Ohio State University, Golunil:)as, Ohio, Sec.-Trciis, 


ABSTRACTS OF LITERATURE 


T. S. Sutton, Editor 
Geneva, New York 


A4ILK AND MILK PRODUC TS 


Published in cooperation with 

INTERNATIONAL ASSOCIATION OP ICE CEBAAI 
AIANUPACTURERS 

R. C. liiBBEN, 1105 BaiT Bldg., C., Esec. See. 


INTERNATIONAL. ASSOCIATION OP... MILK DEALERS 
. B. Little, 309 W. Jackson Blvd., Chicago, Illinois, Exee. Sec, 


E ditorial C ommitiee' 


Q'.-'B. T'aitNBOW, Oakhami, 
Califoraia, ' I. A.. I.. .0. 'M. 
W. D, Dottebeee, GMcago, 
Illinois, I, A, I). , ; 
A . J. 'Powers, Brooklyn, ■ 
New York, I. A. M. D. 


H. H. Sommer, Ma'flison, 
'Wisconsin, A. D.,S. A- ' 

J. G. ' Hbsihg, (xeneva, New 
York, A. D. S. A. 

Haeold Pratt, PhilatlelxAia, 
Pennsylvania, I. A. I, U., M 


• CONTENTS 

Concenirated ami dry Herd- management 
milk; hy~'products Ice crearn 

Diseases Milk 

Fetds and feeding Miscellaneous 

Food value of dairy Physiology 

■producis 


The Science Press Printing Company 


IjAnoastbr, Pa, 



publications and abstractors 


EDITORS 

Dalilii, C. D., Fay, A. C., Holm, G. E., Marquarilt, J. C., and Traoy 
ABSTRACTORS 

.Tenseii, Chris 
Johnson, A. H. 

Keith, J. I. 

Knight, D. 

Krauss, W. E. 

LaMaster, .T. P. 

Leighton, A. 

Lind(|uist, H. G. 

Locke, R. B. 

Lucas. P. S. 

Lush, J. L. 

Mack, M. .1, 

Macy, H. 

Mann, A. I. 

Marquardt, J. C. 

Martin, W. H. 

Maynard, L. A. 

Mead, S. W. 

Moore, L. A. 

Morris, A. J. 

Mueller, W. S. 

Nair, J. H. 

Nelson, D. H. 

Nelson, J. A. 

Oyerin.an, O. R. 


P.’tlmer, C. C. 
Parfitt, E. II. 
Peter.sen, W. E. 
Price, \V. 

Reid, \V. IL E. 
Richardson, G. A, 
Riddell, W. IT. 

Sdiultz, E. N. 
Sommer, H. IT. 
Stark, C. N. 

, Swope, TV. I>. 

Tarassuk, N. P. 
Thoophilu.s, D. li. 
Thoni.scn. L. C. 
Thurston, L. M. 
Totraan, C. C. 
Trout, G. :M. 
Tuckey, S. L, 

Webb, B. 

Weckel, K. G. 
White, G. C. 
Wilbur, J. W. 
Wilster, G. 

Wylie, C. E. 

Yale, M. W. 


Darnell, A. L. 
Dcineter, K. J. 
Doan, !•'. J. 
Dorsey, L. M. 
Down.s, P. A. 

England. C. W. 
Erb, J. IT. 

Espe, D. I.. 

Fabi.an, F. W, 
It’rayer, J. 3\f. 
Frazier, W. C. 
Fuller, J. M. 

Gelpi, A. .1, 
Golding, N. S. 
Gos.s, E. F. 
Greenbank, G. B. 
Gullickson, T. W. 
Guthrie. E. S. 

TIan.sen, Arno 
Ilening, .T. C. 
Herrington. B. L. 
Herzer, P. H. 
Hold.'iway, C. W. 
Horrall, B. E. 

Jacob.son, C. 0. 


Allen, N. N. 
Archibald. J. .T. 
Atko.^on, F. W. 

Babcock, C. J. 
Baltzer, A. C. 
Barkntan, J. O, 
Bartlett, .1. W. 
Becker. 11. B. 
Bendixen, II. A. 
Bennett, F. W. 
Bird, E. W. 
Burgwiild, L. J. 
Burri. K. 
Brueckuer, II, J. 
Burke, A. D. 
Bushnell, L, D. 

Cannon, C. Y. 
Carpenter, I). C. 
Cave, TI. W. 
Clevenger, W. L. 
Cole, W. C. 
Copeliiud, L. 
Coulter, vS. T. 
Cunningham, 0. C. 
Cunningham, W. S, 

Dahlberg, A. C, 


JOURNALS 


American Creamery and Poultry Produce Re- 
view 

American .Journal of Diseases of Children 
American Journal of Phj'siology 
American Journal of Public Health 
Archives of Pediatrics 

Biochemical Journal 
Biochtunische Zeitschrift 

Caimdian Dairy and Ice Cream Journal 
Certified Mill? 

Cornell Vet(!rinari.an 

Deutsche Molkorei Zeitung 

Endocrinology 

Pood Industries 

Pood I^laiiufacture 

Pood Research 

Guernse.v Breeders Journal 

Ice and Refrigeration 

Ice Cream Field 

Ice Cream Industry 

Ice Cream Review 

Ice Cream Trade Journal 

Industrial and Engineering Chemistry 

Jersey Bulletin 

Journal of Agricultural Research 
Journal of Agricultural Science 
Journal of American Chemical Society 
Journal of American Veterinary Medicine Ai?so- 

■-■:.ciation ... 

Journal of Bacteriology 
Journal of Biological Chemistry 
Journal of Dairy Research 
Journal of Dairy Science 
Journal of Experimental Medicine 
Journal of General Physiology 
Journal of Heredity 


Journal of Genetics 

Journal of Infectious Diseases 

Journal of London Chemical Society 

Journal of Jlilk Technology 

Journal of Nutrition 

Journal of Pathology and Bacteriology 

Journ.al of Piiysical Chemistry 

Journal of Physiology 

K.aeseindustrie 

Kolloid-Zeitachrift 

Lancet 

Le Lalt 

Milchwirtschaftliche Porschungen 

Milchwirtschaftliche Zeitung 

Milk Dealer 

Milk Industry 

Milk Plant Monthly 

Molkcrei Zeitung 

National Butter and Cheese Journal 
Pacific Dairy Review 

Proceedings of Society of Animal Production 
Proceeding.s of Society of Experimental Biol- 
ogy and Medicine 
Tiererniihrung 
Tierziicliter 

Trudy Vologodskogo lilolochnogo Institut 

Zeitschrift fiir Infoktionskrankheiten Para- 
sitJire Krankheiten und Hygiene der Haus- 
tlere 

Zeitschrift fiir Physikalische Chemie, Abt. A 
and B 

Zeitschrift fiir Dntersuchtung der Lebensmittel 
Zeitschrift fiir Ziichlung. Reihe B. Tierzuclit- 
uug und Zuchtungbiologie 
Zentralblatt fiir Bacteriologie 
Ziichtungskunde 


SPECIAL PUBLICATIONS 


Prussian Dairy Research Instil uie, ‘Kiel, Ger- 
many 

State Agricultural Colleges and Experiment 
Stations 

The Royal Technical College, Copenhagen, 
Denmark 

United States Department of Agriculture 


Federal Dairying and Bacteriological Estab- 
lishment, Llebefeld, Berne, Switzerland 

Internaiional Association of Ice Cream Manu- 
facturers 

Iniernational Association of Milk Dealers 

National Institute for Research in Dairying, 
Reading, England 

New York Associalion of Dairy and Milk In- 
spectors 





ABSTRACTS OF LITERATURE 

laC'TKRKfLOnV 


315. Standard Agar Counts as Compared with Counts on Improved 
Agars at'32'" C. Vi. W. Val-u, X. Agr. Exp. Sla., (hnu‘va. N. T. 
Am. J. -PmI). Ih'jfllli 2. j). J IS, in;»S. 

Data ('(ijlrcpaj In oli lali'iraUii'ics sliow itig I'Miupai'ntivi' agar plale <*uu!i(s 
of 23.710 sam])les oJ,‘ dairy prodiiris arc Mim!iiai‘ixt‘(i. 'riie advaiitag’rs 1(> 
be gained ihrungb 1ht‘ n.se of an iinprovtal agar and an iinyjrina'd in<'ui)titio3i 
InnptM'atnre are (li.s(:nss<'(i. AI.W.Y. 


316. Disintegration of Paper Board for Bacteriological Examination. 

4. R. Saxbou.s:. X. V. Agr. Exp. Sta., Crm'va, X. Y. Am. 4. Pub. 

Ileallli 2A. 5, p. 576, 1448. 

Tin* tecbnie used, for the disintegratinn of ]‘)apf‘r board for determination 
of iota] baeterial counts is deseri1>ed. Tint apparatus eoTisists of an elofilri- 
eally o]>erated food mixer xvitli donble propellers which exert a beating 
action on the fibers. The paper is reconverted to a miiforni pulp sus- 
pension suitable for distribution in ordinaiy Petri plates. The technic has 
been used in connection with studies of paper milk containers. M.AY.Y. 


317. Suitable Paper Wrappers and Containers for Foods. 4. B. Baxhork, 
N. Y. Agr. Exp. Bta., Geneva, X. Y. Am. J. Pub. Health 28 , 5, 
p. 571, 1438. 

Idle sanitary (audrol of jiaiier milk containers and pa])cr containers 
for foods in general is discussc.d. ''j’o})i(‘.s ivudiahHl arc (1) fuiuhnneiital 
rcquireuuMits foj* tht* product ion (d! pajn'n* of s.‘-d isfactory sanitary quality; 
(2) 1ypi‘s of microorganisms in coulaim'r board; (31 liatderial counts of 
eontaincr board; (4) sanitary slandards for container board ; (5) handling 
of cleaTi wj“a|»pers and container boaial and ((>) exuadnation of f<‘il)ri<-ated 
paper cxmtaiiiers An’ milk. M.W.Y. 


318. Microbial Flora of Paper Containers. Fred \Y. 'rA.xxEii, Lahora- 
tories of Bact. of Univ. of ill., and Ameudean Can Co., Maywood, 
Hi. Ain, 4. Pub. llculili 5, p. 587. 1938. 

The author c(»uc}iides that llic average hacterial cojiilcut of })a])er tnilk 
efjiiiaimn’s for distribution (d‘ fluid milk is mueh lower tlian tbe coiuits wliicli 
have been reported for soiiu' glass holtlos. The types of bacteria are usually 
sarcinae, white* staphylocci, aciathic- sporcformijig rods, and. non-spore form- 
ing rods. Such organisms arc of no sanitary siguifleance a(?cording to the 
author. ' M.W.Y. 



319. Contribution to the Study of Lactic Bacteriotherapie, Lactic Fer- 
ments and Fermented Milks. Alioxaxder NEUKo:\t]M, Nestle and 
Anglu-Swiss Gondensod Milk Go., Vevey, Switzerland. Le Lait 
174, p. 353, April, 1938. 

Llie va,ri(ms orjranisins pre.setit in llie euHiires ns('d in preparing- such 
milks as Ybii,honrt, Koumiss, aud others are desei’ibed and the possible 
inerhanism ot'lae.tir arid formation is disenssed. The (4nmii(‘al (?oinpositioii 
of tlic'se milks is also I’eported. Forty literature citations are given. 

A.H.J. 


BRKKDJNG 

320. A Statistical Inquiry into the Inheritance of Milk Yield in Three 

Herds of Dairy Shorthorn Cattle. A. D. BucnAXAx Smith. 
Jour, of Dairy Keseareh 8, 347-388. 1937. 

The paper embodies an exaniinatiou of tin* po.ssibility of sex-liuked genes 
affecting the transmission of milk yield. To reduce environmental effect the 
.study was restricted to tliree herds of the English Dairy Shorthorn breed. 
Fisher’s squared difference method ivas used. The lumped results indicate 
that the paternal granclsire has a lesser effect than the maternal grandsire. 
In this resx>eet the figures for one herd did not agree with the other two. 
The subject revie’wed, and the author concludes that the accuracy of the 
conclusions which may be drawn from statistical studies of this type are not 
commensurate with the labor involved. S.T.C. 

BTJTTKR 

321. Use of Anti-oxidants to Prevent Tallowiness in Butter. "W. J, Cor- 

bett AXi) P, IL Tkacv, Ilniv. of 111., Urharia, 111. Nat. Butter and 
GluM'se J. 24, p. 10, Dec. 25, 1937. 

The addition of 1 per (-ent Aveiiex (finely latwTlered oat flour) on a. fat 
basis retards the development of oxidized flavors in butter. The addition 
of an aqueous filtrate of Aveuox ajipeai’.s to be tlie most practical procedure 
of adding it to the (U'eam. Aveoex should be added to tbe cream after 
neutralization and before pasteurization. Tlie addition of Aveiiol (au 
extract of oat flour wifh au oil solvent hexane) gave less i^ositive results 
than did the Avenex. "Wrappiiig prints in Avenized parehment (made by 
sizing part'lnnent paper in oat flour solution) retards the development of 
surfa(ie flavors and improves slightly the keeping quality of the butter. 

AY.Y.P. 

322. What Needs to be Done to Increase the Consumption of Butter? 

L. 0. TnoMBEN, Univ. of Wisconsin, Madison, Wis. Nat. Butter 
and Cheese J. 29, 2, p. 10, Jan. 25, 1938. 


ABSTK.ACTS OR LITERATURE 



BUTTER 


There is an apparent drop in butter eonsimiptioii ])robab]y beeanse 
people regard butter as fattening and expensive. Consuinplitni may de- 
crease still more with the deelining proportion of ehildren in tin' ]>opn]ation 
and the increased ad\’(M‘1ising of butter snbstitutes. Rutter adv<’i'tising 
should stress that edueators and doctors favor the nse of liutter. The adult 
pijpnlation must be houestly convineed that butter is not ex]K‘usive c<ui~ 
sideriiig calorie aiid vitainin eoiiteiit ahd that when it is used intelligently 
it is not fattening. Improving the eonditionof milk production, methods 
of inanufaetnre, flavor and color coiitrorshould make advertising cnnipaigns 
more elfective. W.V.F. 


323. Making No. 1 Butter from No. 2 Cream. L, P. Bitarples, Milk Proc- 
esses Inc., Philadelpliia, Pa. Nat. Butter and Chees(' J. 21 ), (i. p. 7, 
Mar. 25, 1938. 

“Plastic eream” is chilled cream with 80 to 83 per cent of butterfat. 
Compared to fluid cream it is cheaper to ship and store. It is made by ]')ass- 
ing heated fluid cream through a special ceiitrifugal separator whidi re- 
moves curd, dirt (if the cream is nentralized ) , and nine-tent lis of skimmilk. 
The bowl of the centrifuge is antomatieally self-cleaning. The cream is 
pasteurized after coming from the centrifuge and is passed ovci’ a s])ecdal 
stainless steel dj'um cooler. There is no extra cost for making plast.ie cream 
when cream for storage is produced from wliole niilk. AVhen fluid (-reaniis 
received instead of whole milk the extra cost is estimated as one-eiglitli (‘ont 
p(n* pound. Plastic cream is used for making flu M ice cr(‘am, cream 

chee.se, flav(UTsl spreads and butter: ; W.V.P. 


324. Technological Exploration of the Art of Buttermaking. M. E. 
Parker, Ameri<aiii llntter Inst., Chicago, 111. Food Res('areh 3 , 
1 and 2, p. 261, Jan.-Peb,, Mar .-Apr., 1938. 

An interesting discussion is given of the keeping qua! it i<‘s of butter and 
some problems of maimfaeture. F.J.D. 


325. The Determination of the Quantity of Diacetyl in Butter. K. De- 
itovE AND L. Dessirier, Municipal Lab. of idlle. France. Le Lait 
18 , 172, p. 150, Feb., 1938. 

Tlie usual methods of determining diacetyl based oji the hirmalion of 
dimethylglyoxime or of quinoxaline, or of xyloquinone were tested on 50 
gram samples of butter but were not found sensitive enough for determining 
the diacetyl in this small quantity of butter. The dimethylglyoxime method 
was acs'ordingly modified. Twenty ec. of distillate obtained from the 50 
grams of butler were treated with 1 cc. of 10 per cent cldorfiydrate of hy- 
droxyamine followed by 2 <'C, of normal soda solution. After agitation 1 ce. 



ABSTRACTS OF LlTERA'rURT': 



of a 0.2 ]H'r coni: solntion of nickel snlpliate was added and then 0.6 ec?,. of 
noriual ace1i(' acid, Tlie whole solution was then transferred to a ]H)rcelain 
disli and evaporated on a water bath. The residue was taken np 3 times 
with 2 (•('. of e,hhn‘oforni, the filtrate and washings were eva.porated to dry- 
n(‘ss OH a small white ^MU’celain dish. The nickel diinethylglyoxiinate then 
dei)Osited as a reddish violet coloration on the wliite porcelain. The cjiian- 
tity (d‘ diacety] in the sani])le was then determined by c(>m]mrison with the 
colors in test dishes [mepared in 1ht‘ same manner from (piantaties of 
fliacetyl varying from 0.05 milligram to 0.50 milligram corresponding to 
d iacetyT contents of the butter varying from 1 ,to 10 milligrams per kilo- 
gj*am. Another method of determining diacetyl was also investigated de- 
pending on the intense color produced in sulphnriG acid medium by 
pyrocateehol and resorcin in the presence of traces of diacetyl. A.H.J, 

Other abstracts of interest are numbers 316, 317, 318, 344, 345, 351, 868, 
369, and 371. 


CHEESE 

326. Buttermilk and Cottage Cheese. C. R. Nickolls, H, P. Hood and 

Sons, Inc., Boston, Mass. Ann. Conv. Intern. Assoc. Milk Dealers, 

Plant Section, p. 11, 1937. 

For cultured buttermilk pasteurization of skimiiiilk at 180°F. or more 
for 20 to 30 minutes is recommended. A system of carrying starters and 
three method.s of pi-oduciiig butter grannies arc ])roposed. Little agitation 
and stoi'age temperatures below 50°F. ai’e emphasized. 

In oj’der to control texture and flavor of cottage elieese more accurately 
extracts or coagulators are rec'omniended and the sotting period is confined 
to 12 hours. The curd is cut just before wheying off occurs at neai* .8 per 
cent a('idily. Stirring only every 15 or 20 minutes and other details in 
order to produce best results are specified. E.F.G. 

327. Natural Cheese with Package Appeal. Anonymous. Nat. Butter 

and Cheese J. 29, 1, jn 14, Jan. 10, 1937. 

The mechanical method of making and packaging a soft-ripened type 
of cheese is described. Pasteurized-milk curd is formed into long slabs 
of uniform size and weight. These are cut into small loaves or bricks after 
curing. The treatment permits ripening with minimum rind development j 
reduces tlie cost of manufacture; and makes the cheese more attractive to 
the distributor and consumer. Patents for the special equipment have been 
granted to Raymond Miollis, Natural Cheese Inc., Chicago, Illinois. 

W.V.P. 




328. A Quality Improvement Program Proposed for the Wisconsin 

Cheese Industry. W. V, PiiieE, Iliiiv. of Wisconsin, 

Nat. Butter and Cheese J. 6, p. 18, Mar. 25, 1938, 

A plan is suggested to se<oitM3 compensation for the \o;)lurd;ary pi^aluc- 
tion of an a-ppiH>ved or “certified” type of American eliease. )Standar<is ol‘ 
production, nianufactnre and handling would be defined hy an ehaUal 
“ Conneil ” of iiidn.strt'' nieinbers representing fa.rmer.s, inanufafjtinu'rs and 
dealers. TIte cooperation of interested public liealtli agencdes would he in- 
vited in formnlaling these definitions. The Conncii waaild determine suit- 
able eonipensation to producers for ineetiug the.se standards and would 
control the necessary inspection, branding and analytical services whidi 
would be paid for l)y parti(?ipating factories. Costs of these services ttre 
estimated at approximately 0.2 cents per pound of approved cheese. 

W.V.P. 

329. Canning of Cheddar Cheese. L. A, Kooers, Bureau Dairy Industry, 

U. B. Dept, of Agr., Washington, D. C. Food Kesearch ..V, 1 and 2, 
p. 267, Jan, “Feb., Mar,~Apr., 1938. 

The developnieiit of canned cheddar cheese is discussetl together with 
itvS present status and future possibilities. P.J.D. 

330. Utilization of Whey in Foods. B. H. Webb, Bureau Dairy Industry, 

U. B. Dept. Agr., AVashington, D. C, Food Pesearcli ,7, 1 and 2, 
p. 233, .lan.-4^’eb.. Mar.-Apr., 1938. 

Tlie autlior dis(Misses the work of the B. 1). T, in attempting to iiiid uses 
foi‘ cli(‘ese faetoiy wbey. Biunc success has beem experienced in utilizing 
whey ill certain cream soniis, tomato ,jui<'(‘, fruit, mixtures and drinks iukI 
fruit whips. Sweetened <'ondensed whey appears to offer iiilei'csting pos- 
sibilities. F.J.l). 

331. The Identification of Roquefort Cheese. OH. Cenex. Paris, France. 

Le Lait .18, IT-i, p. 372, Aju'il, 1938. 

Genuine Borjuefort cheese is made entirely from siieep’s milk. Sheep’s 
milk fat is eluiraiderized by a considerably higher caprylic and capric acid 
content. On llie analysis of the fat this apjiears as a higher Polenske num- 
ber. The higher PoJeu.ske number of the fat from cheese of the Roquefort 
type consequently hidii'ates whether it has been made from (!OW s or from 
sheep’s milk. Cheese fat having a Polenske iminher of 3 or lower indicates 
the cheese was not made from sheep’s milk. I’he fat itsed in determining 
the Polenske mimlier may he extracted with ether or allowed to drain from 
a warmed sample that has been well worked to .soften it. The feed given 
the cows or sheep does not <‘ause the difference in Polenske numbers of fats 
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from Ilio two milks os even when cows and sheep receive the same feed there 
is the cliaracl eristic, difference in Polenske numbers of the fats from the two 
inOks. A.ILJ. 


Ollier ahslrac'ts of interest are nnmhers 351, 368, and 369. 


c;i]e.m[St:ry 


332. Action of Enzymes at Low Temperatures. A. K. Bells and Hans 
IjINkweaveg, ir. H. Depl. of A”t., Washing'ton, D. 0. Food 
lieseareh .V^ ], and 2, p. 67, Jan.-FtO,)., Mar.-Apr., 1938. 

The authors conclude that einivme action at low temperatures not only 
takes })la('e hut is an important factor in food preservation. The veUxdty 
of reaction in some cases, especdally with lijiase, is siu-prisinji'. in others 
it is so slight as to be detected Avith mu'ertainty. HoAi'ever, cAaoi in the 
latter eases tlie hiitial phase of the reaction may liave been completed so 
that AA'hen the food is brought to ordinary temperatures again the spoilage 
occurs Avith greater rapidity. F.J.D. 


CONCEKTRATED AND DRY AIILK; BY-PRODUCTS 

333. Advancement in Sterilization Methods for Canned Foods. C. 0. 
Ball, American Can Co., Maywood, 111. Food Research 3 . 1 and 2, 
p. 13, Jan.-Feb., ]\Iar.-Apr., 1938. 

The author presents a A'^ery (complete historical review of the subject with 
bibliograj)hy, and list of pat(mts, some of Avhic.h deals Avith evaporated milk 
oj' Avith methods which might he applicable to eva.porated milk, particularly 
‘‘high-short sterilization” nudlnxis. F.J.D. 


334. Distinctive Characteristics of Skimmilk Powders (Powders Soluble 
— Powders by the Hatmaker Process). Jean Pien, Lab. of the 
Farmers X'uiou, Paris, France. Le Lait 18 , 174, 347, April, 1938. 

Finely groimd skimmilk x> 0 Avders prepared by the Hatmaker process have 
the same ajApearance as the more soluble poAvders made by the spray j) roe- 
ess. They may be distinguished, hoAcever, by their appearance under the 
miftroscupe. Skimmilk lAOAA^der, made by the Hatmaker proc.ess, consists of 
irregularly shaped plates, Avhile spray poAA’der is made up of spheres. When 
the tAVO types of poAvder haA^e been, mixed, microscopic examination seiw^es 
to detect .such mixture. Spray pcAAdlers are considerably more solnblc than 
pOAvders made by the Hatmaker process. When 10 grams of the latter povt’- 
der i.s mixed with 100 cc. of AA'ater and alloAved to stand, the precipitate aauU 
oceufty 50 to 90 cc. Spray process pow^ders similarly tested, will show a 
precipitate of only 1 cc. or less. Skimmilk poAvders made by the Hatmaker 
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prooe.ss are lower iii bacterial eoimt Ilian spray skiniinilk poM'ders. The 
rediu-tiou lime for methylene bine is aee.onlinfrly inneli lou}>‘er for tlie llat- 
maker iyj>e of skimmilk pnwiler. Reennstitnlecl spray skimmilk powder 
sours an{!r slandin;,'' fttr a short time, wiiile rec<mstitntecl llalmaker powder 
may si and for several days withtnil souriiifi-. A.I1.4. 

335. Artificial Wool from Casein. 1*. Diatchknko. Le Lait !H, ITfi. p. 
233, Mart'll, 

'Phtt projKO'tit's of eastdii of im])or1aiiee for its list* in the makinix of 
synthetii; wool are; the moisinre eonleni bet-nnse of its effect on the stability 
in eoiniection with subsetjuent dyeiiifr, the fat t'ontent hoeanse of its <?tTeet 
on the cpiality of the textile fibers and on filtering: the casein solution before 
easting: the tlireads, the ash eontenl het'anse of the eflPet'.t on the viscosity of 
the ensein solution, anti on the ipiality of the fibers, and the acidity because 
high acidities of the casein produee transformations in the properties of 
casein. The yirocess of making synthetic wool involves the following 
steps — preparation of a casein solution, pre])aration of the fiber, constnic- 
tion of the thread, fixation of tlie thread and drying and finishing of the 
thread. Casein is usually dissolved according to 2 procedures — by am- 
monium hydroxide or by caustic soda }>]ns carbon disulphide. The solu- 
tions produced by the two metliocls are filtered through cotton and then 
pass to machines whore, under pressure, they are forced through sunill 
openings into the fixing solution containing acid and other ('ompounds in- 
chiding formalin. After washing and drying, the fibers prepared in- this 
manner have the appearance and feeling of wool. The syntbetie wool jire- 
pai’ed by the ammonia metiiod is of greater fineness tlian natural wool or 
synthetic wools prepared by the carbon ilisulpliid nudhod or the Italian 
metliud. The resistance to pull and the f*xtensihility of the synthetic ivool 
prepared by the ammonia ]>roeess aiipj’oaeli more closely tiiese properties 
of natural wool than do tlie synthetii', wools prepared by tlie carbon disul- 
phide method or by Italian Lauatal. A.II.iJ. 

Other abstracts of interest are numbers 315, 33fi, 337, 342, 344, 345, 35.1, 
368, and 360. 


BIS Id ASKS 

336. The Effect of Mastitis on the Udder and Its Product. T. H. Sutton, 
Ohio State Uiuversit}’’, Columbus, Ohio. Ann. Conv, Intern. Assoc. 
Milk Dealers, Protl. Section, p. 3, 1937. 

The causal organisms and changes in the udder during the progress of 
the disease are outlined. Changes in the milk may be classified as physical, 
chemical and biological. The. physical changes are those of consistency and 
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eolor or nppoarHiire. ChemicalJy, mastitis miJk usually shows an increase 
in cliloriileSj catalase, albumin, and pEi, and a decrease in lactose and casein. 
Tlic biological changes usually noted arc increases in leucocytes and bac- 
teria. llie bacteria being chiefly long chain Streptococci. E.F.G. 

337. The Composition of Milk as Affected by Mastitis. C. H. Wiittnah, 
W. .1. Catuaueld, a. C. Fay, and V. D. Foltz, Kansas Agi*. Exp. 
Sta., Manhattan, Kansas. Ann. Conv. Intern. Assoc. Milk Dealers, 
Prod. Section, p. 19, 1937. 

A numerical mastitis milk score is obtained based upon leucocyte and 
ba(deria counts. These were compared with chemical determinations of 
minerals, sugar, protein, lecitliin, lipase, phosphatase, carotene, flavin, and 
vitamin 0, on 50 to 70 cow's for a. period of two years. The data confirm 
and extend to additional coiLstitnents the conclusion of other workers, tliat 
latent mastitis <loes not produce uniform serious changes in the composition 
of milk. E.F.G. 


338. A Study of the Vaginal Content of Pregnant Bang-Infected Cows 

for the Presence of Brucella abortus. C. P. Fitch, W. L, Boyd, 
AND Lucille ]\I. Bishop, University of Minnesota, St. Paul, Minne- 
sota. fJ. Am. Vet. Med. Assoc., N. S. 45, 2, p. 171, Feb., 1938. 

Examinations of sw'abs taken from the vagina of 58 reacting animals, 
indicate that Brucella ahoriua is not ordinarily found in the vagina of preg- 
nant, Bang-infeeted cows until very shortly before an abortion or a normal 
parturition. 

Ho-wever, the organism appears in the discharges after the seal of preg- 
nancy i.s br(»ken. The investigators cautioned that ihe animals examined 
did not show noticeable discharges from the vagina and that animals show- 
ing such discharges might be ext^eptions. J.W.W, 

339. Bang’s Disease — Status of Vaccination. \V, AVisnicky, AVis, Dept, of 

Agr. and Alarkets, Madison, AVi.s. Ann, Conv. Intern. Assoc. MiJk 
Dealers, Prod, ►Section, p. 72, 1937. 

About 20 per cent of abortions in cattle are produced by causes other 
than infection with the Bang organism. Tn recent years it has been proved 
that the abortion baeterins are practically worthless in the control and treat- 
ment of Bang’s disease. The virulent live eniture vaccines do have some 
merit. However, they possess disadvantages which more than out'weigh any 
good that they may have. In the use of the virulent live eniture vaccine, 
the disease was actually introduced iiil.o herds that were free from tlie dis- 
ease. Alore recent researches indicate that by the use of a moderately viru- 
lent strain of the Bang organism on young calves, a degree of immunity 
against the disease may be established. E.F.G. 
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340. Bang’s Disease in Cattle. A. K. Wight and J. M, Bufk, T". !4, l>(>j)1. 

oC Agr., Ijt'llsvilk'. Aid. Ann. Cddv. Ijileru. Asstx*. Alilk Dealers, 
p. 00, 1937. 

Siiiee July, 1934, wlien Feilerul foinls were niude avai]n])]e lor ei)iHl!!et- 
in,tr MiixD-visury work in the titJcl and inakijifr ]Kiynieiits to owners wlaise 
<*,atl!e reaet{‘d to the test, steady progress has been made until at present 
Id. 3 ]>('r eeiil of tin' eows ol! the T'liiled Hiah's are under .supervision. 'Dur- 
ing ilie tiseal year (Uided Jinu' 30. 1937, agglutination tests wt're applied to 
H, 000,000 ealllt' with 398,000 or 5 ])er eent. reaeting. ’i'he iiistory <4 attempts 
to i‘outroi the disease with va{*eines and .similar means is traced. Some 
s\ieeess witii ealfhood vaeeinalion under carefully eonirolhnl conditions witli 
a vaccine from Br. (ifwrtls strain 1!) lias been attained \inder experimental 
conditions. B.F.G, 


341. Pathological Changes Occurring in the Bovine Udder Due to Infec- 
tious Mastitis. W. T. AIiller. Bureau «>f Animal Industry, Belts- 
vilie. Aid. Ann. (.’onv. Intern. Assoc. Alilk Dealers, Prod. Section, 
p. 5, 1937. 

This study is restricted to the effects of cocci entering the ndder Ihrongli 
the teat canal. Examinatioji of 304 udders showed 25(5 or 84 per cent w’ere 
carrying streidococci in one or moi'c (piarters so that the study was largely 
one of lesions occurring in chronic stre])ti>eoc'cus mastitis. The normal 
course of this infection was an intiltration of leucocytes followed by the 
formation of increasing (piaiitities of connective and sear tissue with the 
ultimate almost complete disai)i>earatice. of uoruud alveoli in longstanding 
cases of marked mastitis. Tin* various conditions an* illu.strah'd with ten 
pin »t om icrogra]>hs. E. P.U . 
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342. The Nutritive Value of Milk Supplemented with Minerals as an 
Exclusive Diet for Rats. Comparison of Equal Volumes of 
Summer and “Winter” Milk Before and After Daboratory Pas- 
teurization. K. AI. Henry, E. W. Ikin, and B. K. Ivon. J. Dairy 
Eeseareh d, p. 282, 1937. 

AJiik was obtained simnltaiieously from cow.s on early pasture and from 
stall-fed eows receiving winter rations. By snitalde blending of the morn- 
ing’s and evening’s milkings of each milk, the fat content of the t'wo milks 
was equalized daily. A part of each milk was then pasteurized in the labo- 
ratory by a ‘‘liolder” method. The total nutritive value of llie milk \vas 
measured on rats in I wo se}>arate experiments. In one the milks, .supple- 
mented with iron, <‘Opper and mangaue.se, w’ore fed us an exclusive tliet. 
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Tilt' .four types ol* milk were given to twelve groups of litter-mate male rats, 
the intake being equalized within each group. The experiment lasted 8 
weeks, and at the end no difference wms found in gain in weight, body length, 
geitei'al appearance of the rats or composition, of the carcasses. The palata- 
hilily of the milks as gauged by the refusals of the rats were investigated by 
various statistical methods, which showed that summer milk was probably 
more ])alatable than “winter” milk, but that pasteurization had no effect. 

In tJie second ex])eriment the intake of milk was limited to 20 ml. daily, 
hui the rats were given in addition unlimited access to a basal diet of casein, 
sugar and salts. This (‘X]nn*iment was also carried out on groups of four 
litter mates (four groups of does and seven groups of bucks). After 8 
weeks 5 per cent brewer’s yeast was added to the basal diet, resulting in a 
marked increase of the growth rate of all the groups. At the end of 8 
weeks, the gains in w^eight, intake of basal diet, and gains per gram of solids 
ingested W'ere compared. The only statistically significant differences were 
in favor of pasteurized summer milk when compared with summer raw and 
with “winter” pasteurized. 

Taking both experiments into eomsideration it is concluded that they did 
not reveal any difference in the total nutritive value of the milks. S.T.C. 

343. Carotene and Ascorbic Acid Content of Fresh Market and Commer- 
cially Frozen Fruits and Vegetables. G. A. Fitzgerald, Birds 
Eye Labs., Bo.ston, Mass., and C. R. Fellers, Mass. Agr. Exp. Sta., 
Amherst, Mass. Food Research 3 , 1 and 2, p. 109, Jan.-Feb., 
Mar. -Apr., 1938. 

Data showing that the vitamin content varies considerably between dif- 
ferent fruits and vegetables and between the same ones grown or packed in 
different places. Vitamin A is almost totally retained during processing 
and freezing and also during storage. F.J.D. 


344. The Nutritive and Safety Value of Pasteurized Milk. Gordon Bates, 
Health League of Canada, Toronto, Canada. Ann, Conv. Intern. 
Assoc. Milk Dealers, General Sessions, p. 11, 1937. 

Experience of Toronto from health standpoint, where compulsory pas- 
teurization has been in effect since 1915, is cited to indicate the effectiveness 
of pasteurization since not a single ease of bovine tuberculosis infection has 
been encountered in this generation of children raised on pasteurized milk 
in Toronto. Also, among 100,000 children admitted to the hospital for sick 
children there has not been a single case of abdominal tuberculosis .since 
inauguration of pasteurization. The progress of pasteurization in Canada 
and United States is discussed. 

Evidence is given to indicate that the nutritive properties of milk are 



HERD MANAGEMENT 


not injured by pasteiirization, and the author recommends that all milk bo 
pasteurized, . ' . t E.F.ll. 


345. The Status of Vitamin A as Related to Dairy Cattle. G. (h Ooi-e- 
LAND, Texas Agr. Exp. Ste., College Station, Texas. Ann. (baiv. 

Tntmni. Assoc. Milk Dealers, Prody Betl ion, p. 28j l93T, 

Effects of vitamin A deficiency in feed upon vitamin A content of j-esult- 
ing blitter are shown. Cows fed on cottonseed meal and hulls produced fat 
with 2| nnits vita, min A potency per gram. With the above, plus sorghum 
silage, 12 per gram, whereas wdth pasture also added thebutterfat coni aim'd 
33 units per gram. On a vitamin A deficient diet, the most rapid decrease 
in polency of bntlerfat occurs during the first 60 days. Two cows fed a 
vitamin A. deficient ration decreased from 40 units to 12 units per gram, but 
on 5 hours pasture daily came back to original 40 units at end of third day. 
It seems that green pasture is necessary for the production of butferfat 
which can be classed as high in vitamin A potency. Cows in such an ad- 
vanced stage of vitamin A deficiency that they cannot gain their feet, recover 
rapidly when vitamin A is administered. ■ B.P.G, 
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346. Die Bestimmung der Milchleistungsfahigkeit. (Measuring milk pro- 
ducing ability. Part 2.) L. KRtioEii. Zuchtungskunde 13 { 2 ), 
49-63. February, 1938. ■ ^ ^ 

Tlie average discrepancy between a cow’s uneorrected record and her 
real producing ability is about 20 per cent of tlie record in <lata from cow 
testing associations in Silesia. In about one-fourth of the cases the discrep- 
ancy exceeds 40 per cent. Various methods of making these discrepancies 
smaller so that they will be less serious obstatdes to successful selections are 
compared. It is not very practical to avoid all corrections by (1) absolute 
standardization of conditions beforehand, or (2) by providing physiologi- 
cally optimum conditions for one or m(»re “test” lactations, or (3) by select- 
ing afterward those lactations made under conditions which happened to be 
“standard.” Those procedures are sometimes helpful hut often reduce the 
errors only a little and can rarely include more than about a quaiffer of all 
rec-ords, even when the range of conditions included as “standard” is made 
wider than is desirable. The use of correction factors (as for age, service 
period, lactation length, etc.) Jielps but is never complete and does not 
adjust fur general conditions of feeding or management to which all co'ws 
of the herd are exposed. The method recommended is to correct the lacta- 
tions to tlie production at a standard age during a calving interval of defi- 
nite length (360 days) and with a dry period and preceding dry period of 
definite length, by means of suitable correction factors. Then this standard- 
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izo^i is (‘(^iTcetcd for jivneriil eoutlitious of fecdinf^ and management 

l\v comptiring it witii llic production of oilier cows fresliening near flic same 
lime in the same herd. Jt is claimed thal the average discrepancy between 
a n'cord corrected by Kriiger’s mctli()d and (he cow’s real ability is only 
aliout 9 per cent, J.L.L. 

ICE CEE AM 

347. “Maple — Favorite Food Flavor.” Frederkuv S. Mokibox. Phiod Ind. 

10 , 3, p. 143, 1938. 

This article is a discussion of the grades and uses of maple syrup. A 
concentrated s.yrup about two and one-half times the strength of ordinary 
maple syrup is now available which yields maximum flavor with minimum 
aniomit of sweetening, E.O.A. 


348. Sound Waves — A New Tool for Food Manufacturers. L. A. Cham- 

bers. Food Ind. 10 , 3, p, 133, 1938. 

A general discussion is presented of the theories regarding dis])ersion of 
particles by the sonic vibrator and the uses of the equipment in the milk and 
ice cream plant. E.O.A. 

349. Sodium Alginate as a Stabilizer. Merrill J. Mack. Food Ind. 10 , 

4, p. 195, 1938. 

This article is a digest of the practical application of sodium alginate as 
a stabilizer in ice cream, market cream, sour cream, sweet cream, cheese 
spreads, chocolate milk and ices and sherbets. E.O.A, 

Other abstracts of interest are numbers 315, 316, 317, 318, 321, 332, 334, 
342, 343, 344, 345, 351, 355, 356, 359, 304, 368, 369, 370, and 371. 
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F. J. Eahl, Mathews Frecht- 
IMilk Dealer 27 , 7, p. 40, 90, 


350. Why Confusion in the Milk Industry? 
ling Dairy Co,, Cincinnati, Ohio. 

April, 1938. 

The author i^oints out that the fresh milk industry can no longer ignore 
canned milk as its competition. Canned, evaporated milk is here to stay, 
and the idea of pegging fluid milk prices according to the whim and fancies 
of any particular group is no longer po.ssiblc. 

The production of fluid milk does not vary importantly from the produc- 
tion of milk for evaporating purposes; and the idea of pegging fluid milk 
market eontiimally and having its competitor, evaporated milk, buy on a 
formula basis is not logical. If it is logic.al, possible and practical to buy 
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milk for evaporating on a formiiia basis, a ratio can be establislicd for fresh 
milk. It is time tluit this matter is presented to the goverimient and ollu*r 
iutere.sted parties in a decisive way. No man can afford to ignore his compe- 
tition any longer— either in the buying end or in the sale.s end. 

A definite fixed ratio oi* one cent a quart more to a products’ for pro- 
ducing fresh milk is si, iggesd’d. thJ.l'J. 


351. Cause of Black Spots in Milk Cans. (Anonymous.) hlilk Dealer 
,37V 7, p. 42, April, 1938. .. 

deport of an investigation .showing that black spots in milk cans are 
fi’eqiiently caused by leaving a stirrer of pure nickel in the can of milk. 

Tlie explanation given is that the black spots wn*re eaiised by electrolytic 
action set up by the contact of two different metals; the lactic acid in the 
milk, slight as it Was, setting up a condition similar to that fonhd in a wet 
battery, the resulting electrolysis eamsing oxidation of the tin in the form 
of black spots, all with that eharaeteristie jagged, uneven formation. 

C.J.B. 


352. Individual Tumblers of Milk for Restaurant Trade. (Anonymous.) 
Milk Dealer ,37', 7, p. 43, April, 1938. , 

A description is given of how the Harding Restaurants in Chicago are 
serving pasteurized, Iiomogenixed milk in individiial tumblers which the 
waiters open, before the customers. ChJ.B. 


353. Improving the Quality of Milk. A. A. Borla.nb, Penn. State (hdlege, 
State College, Pa. Milk Dealer ,27, p. 4)2, April, 1938. 

A discussion on improving the quality of milk in which tlie author <leals 
with flavor, cooling milk, at the farm, cleaning utensils, color and vitamins 
in milk, inspection at the intake, and paying a bonus for premium milk. 

(M.B. 


354. Daylight vs. Night Delivery. P. E. Roqers, Thompson’s Dairy, 
Washingtoii, D. C. Milk Dealer 27, 7, p. 56, April, 1938. 

A diseu.ssion of the advantages, disadvantages, and consumer reaction to 
dayligiit delivery. The author sums the pros and eons of the .subject hy 
.saying that dayligiit delivery has the preponderance of theoretical advan- 
tages. Practically, however, there are .some very potent disailvantages to a 
widespread, fuloi)tiou of daylight service universally. C.fl.B. 


355. The Phosphatase Test as a Means of Determining Efficiency of Milk 
Pasteurization. Homer L, Bi’ENOeh, City Health Dept., Tulsa. 
Milk Deale)’ 27, 6, p. 66, March, 1938. 



358. Some Recent Advances in Dairy Technology. J, A. Tobey, Ameri- 
can Inst, of Baking, New York. Food Researcli 3 , 1 and 2 , p. 211, 
Jan.-Peb., Mar.-Apr., 1938. 

The author discusses in a general non-teehnieal manner the advances in 
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A description of the principles upon which the phosphatase test is based. 
Modifications of the original test are also given. The author eoneludes that 
it can be stated that although this test is probably not perfect in its present 
form, and that it may be modified from time to time as experience dictates 
and as needs for new application arise, the phosphatase test as devised by 
Kay and f.Traliain oif ers the most accurate and sensitive means for determin- 
ing the efficiency of pasteurization at present available. C.J.B. 


356. Present Status of Phosphatase Test for Pasteurization. Walter 

Von Dohlen Tiedeman, State Dept, of Health, Albany, N. Y. 

Am. J. Pub. Health 38 , 3, p. 316, 1938. 

The author believes that the phosphatase test for pasteurization has great 
practical value and reviews typical examples of violations that were found 
by the use of this test. Its great value to the milk control official is dis- 
cussed by Paul P. Krueger, Director, Bureau of Dairy Products, Board of 
Health, Chicago, Illinois, and by Sol Pineus, Deputy Commissioner, Depart- 
ment of Health, New York, N. y. M.W.Y. 

357. Application of Scientific Control in the Bottling Industry. Max 

Levine, Dept, of Bact., Iowa State College, Ames, Iowa. Food 

Research 3 , 1 and 2, p. 141, Jan.-Feb., Mar.-Apr,, 1938, 

The problems of the hottling industry are discussed. The concentra- 
tions of sodium hydroxide in bottle washing with relation to thermal period 
to destroy bacteria are given. These data are applicable in the washing of 
milk bottles. 
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the dairy industry over the Iasi. 100 years^ stressin, 
tion, knowledge of nutrition, and irradialitjii. 


359. Researches on the Pasteurization of Milks for Human Consump- 
tion. I. Choice of a Culture Medium for the Counting of Micro- 
organisms. G-. GuITTONNEAU, G. khX’QUOT. AND A. HvEAliD, 
National Lab, ol' the Dairy Luhistry. Le Lait 373, p. 220, 
March, 1938. 

It is stated as a general principle that a medium to })«» ustxl in deiermin- 
ing the bacterial content of milk should contain iiiilk. llecause of the 
opacity of media containing milk, the milk is subjected to a trypti(‘ <li- 
gestion for 3 days at 37®0 (98.6°F.), Hkimmilk treated in such a man- 
ner and diluted to 3 times its original vohimo constitutes a satisfactory 
media. The results obtained with pasteurized and raw milks were equiva- 
lent to those obtained when media containing small amounts of milk or 
lactose plus other sugars and peptones, i.e., the media |>rf>posed by Bowers 
and Hueker and bv Demeter. A.H.J. 


360. Address of the President. R. C. Fisher, Intern. Assoc. Milk Dealers, 
Wellesley Farms Dairy, Wellesley Farms, Mass. Ami. Conv. 
Intern. Assoc. Milk Dealers, General Sessions, p. 11, 1937. 

Progress of the organization and the milk industry during the past 
year is reviewed. Accomplishments of the following active committees are 
listed: Sanitary procedure, transportation, laboi’atory methods, .simplified 
practice, accident prevention, public relations, and legislative. The ser- 
vice known, as “The 33alanced Job of Selling and Route Supervision” is 
explained. The aggressive policy of the Association with reference 1o public 
relations promoted under the auspices of the Milk imluslry Foundatinn, is 
designed, to pave the way for more effective sales proiuotiou Ity the member- 
ship. National Milk Week has made a distinct contribuiion and off’ers pos- 
sibilities for greater usefulness. E.F.G. 


361. Buying Plans. Ratio Between Cream Fat and Whole Milk Prices. 

M. J. Metzger, Bowman Dairy Co., (''hicago, Illinois. Ann. Coiiv. 
Intern. Assoc. Milk Dealei-s, Prod. Hection, p. 34, 1937. 

The use of the method by which a premium over Ihe evaporated milk 
formula price based upon the butter and cheese market now used in Chi- 
c.'ij.m. is (liscns.sed. E.I*',G. 


362. Uniformity of Dairy Score Card and Inspection, 
MAN, N. Y. State Dept, of Health, Albany, 
Intern. Assoc. Milk Dealers, Prod. Section, p. 



ABSTKACTS OF LITERATUKE 


OverljippiBg milk sheds have created a situation wliere some dairy farms 
are undei* the inspection of as many as 9 inspectors and 8 different sets of 
i-egiilations. Progress in elimination of conflicting regulations in New York 
State is reported ; als(^ some uniformity witli New Jersey requirements. 
Further ])rogress in uniformity must wait u])on some interstate or govern- 
ment a('ti(m. E.P.G. 


363. Production, Trends. John B. SnEPAuD, Sr. Agr, Statistician, IT. S. 
Dept, of Agr., Washington, 1), 0. Ann. Conv. Intern. Assoc, Milk 
Dealers, Prod. Section, p. 4-7, l!)37. 

Over a oB year pei*iod it ap})ears that con,sumi)tion has increased from 
around 750 pounds milk equivalent ])er person to 825 pounds or only about 
30 i)er (tent. Three things must be kept in mind. First, milk cows are 
beef and may be sold as b('ef. Second, milk (-ows are machines and may be 
slowed down or speeded up by price of feed. Third, many farmers will 
milk less when times are good and their time is worth more or more con- 
genial labor is available. The fifteen year cattle cycle reacdied a low point 
in 1935. Possibly a larger proportion of the milk will, in the future, come 
from herds where machine methods can be used. E.F.G. 


364. Plate Type Heat Exchangers. G. F. Poppensiek, Borden’s Farm 
Prod., New York City. Ann. Conv. Intern. Assoc. Milk Dealers, 
Plant Section, p. 63, 1937. 

The development of plate heat exchangers used in Europe since 1923 and 
introduced into the IT. S, in 1927 is traced. The writer reports the method 
of installation, operation and results from 32 of these heaters replacing 
various internal and external cooling units and heaters of various soi'ts. 
Favorable results are reported due 1o high regenerative effleiency, ease of 
cleaning, economy of th^or s])ac(\, {'te, E.F.G. 


365. Necessary Changes in the Average Plant to Comply with U. S. Pub- 
lic Health Service Standards Ordinance and Code. Paul F. 
Krueger, Board of Health, Chieago. IllinoLs. An7i. Conv. Inteim. 
Assoc. Milk Dealers, Plant Section, p. 67, 1937. 

A (hdailed discussion of the requirements of the ordinance with respect 
to buildings and floors, walls and ceilings, ventilation pijDes and fittings, 
cleaning equipments and bottles and pasteurization. E.F.G. 


366. Reports of Simplified Practice Committee. A. H. Luedicke, Ann. 
Conv. Intern, Assoc. Milk Dealej-s, Plant Secti(m, p. 75, 1937, 

Two new soldcrless fittings are annoujiced. The American Society for 
Testing Materials has organized Committee C-1-1 on Glass and Glass Prod- 



nets and glass bottle problems are being presented to this coiiimiti ta*. A 
change in standards for glass milk bottles and a reduction ol! tolerances on 
stainless tubing ai'e being proposed, bkF.tl. 

367. Milk Machinery of the Future. John Forslew, llownuni l)aii*y Clo., 
Chicago, Illinois. Ann. Conv, luteni. Assoc. Milk Dealers, Plant 
Section, p. 3, 1937. 

The present trends in pasteui'izing equipment suggest ihe possible more 
extensive use of short time higli temperature pasteurization and evenlually 
means other than heat for the destruction of bacteria. Bottle wasliers might 
combine the advantages of hydraulic and soaker types and iin'orjamate lahter 
bottle cooling and automatic bottle feed. Bottle fillers, milk eoiitainer.s, 
fittings, can washers, can dumpers, milk cans, can wasliers and refrigeration 
are discussed from standpoint of probable future developments. E.P.G. 


Other abstracts of interest are numbers 315, 316, 317, 318. 319, 326, 332, 
336, 337, 338, 339, 340, 341, 342, 344, 345, 368, 369, 370, and 371. 


MISCELLANEOUS 


368. Whatis New in Farm Science. Part I. 54th Ann. Keport, of Dii-ee- 
tor, year ending June 30, 1937. Agr. Exp, Sta., Univ. of 'Wiscon- 
sin, Madison, Wis., Bull. 439, Dee,, 1937. 

This bulletin briefly summarizes findings of worlc newly completed or in 
progress. The following sections are of interest to the diiir>' industry: 


“Orass juice factor” is a new vitamin. 0. 0. Koliler. C. A. Elvehjein, 
and E. B. Hart;, p. 2. 

Progress in study of vitamin B. 0. A. Blvehjem, A. Arnold, and E, B, 
Hart, p. 4. ■ 

A new dietary factor in the vitamin B complex. 1). V. h’rost, (!. A. 
Blvehjem, p. 5. 

Pigs and calves need fat along with skiinmilk. E. J. Schantz, C. A. 
Blvehjem, and E. B. Hart, p. 10. 

Nitrogen compounds in livestock feeding. E. B. Hart, II. J. Deobald, 
and G. Bohstedt, p. 11. 

Tests on A. I. V. silage and milk. W. H. Peterson, G, P.olisti'dt, E. B. 
Hart, ct III., p. 14. ^ 

AVho operates Wiscoiisin milk plants? A. Colebank. K. K. P^roKker, 
and A. C. Hoffman, p. 35. 

Accuracy of tuberculin testing. 15. G. Hastings and J. K. MA.arter, 
p. 53. 

Spoilage of cheese brijics. G. B. Landerkiii and W. U h razier. p. 60. 

Studies on Swiss cheese starter cultures. H. J. Pepler, P. ll. Eiliker, 
and W. C. Frazier, p. 61. ... 

Vitamin C, oxidized flavor and the test for copper in milk. J. r. J iir- 
geon, V. C. Stebnitz, and H. H. Sommer, p, 63. 


ABSTRACTS OF LITERATURE 



Studies on lipase activity. K. G, Weckol, H. C. Jackson, and D. W. 
(■roues, p. 65. ' . 

IMicroseopic examination of elieese. H. Templeton, D. K. Stewart, and 
XI. H. )S()mmer, p. 66. • 

d’est for extraneous matter in cheese. D. W. Spicer and W. V. Price, 
p., 67.. ■■■' ■■ . ■■ ■ ■ 

Acidily control in Brick cheese. I). W. Spicer and W. Y. Price, p. 68. 

Desij?!! of milk iiTudiatiiif^ equipment, II. H. Beck, H. C. Jackson and 
K. G. Weekel, p. 70. 

Ahnoi'inal milk and mastitis. E. G. Ilastinfijs, p. 75. 

Baufc’s disease. M. E. Irwin, L. C. Ferguson, B. A. Beach, and G-. C. 
Humphrey, p. 77. W.Y.P. 

369. The Use of Metals in the Dairy Industry. I. Aluminum. G. Genin, 
Paris, Prance. Le Lait 78, 172, p. 113, Feb., 1938. 

A review is given of the properties of alumiiunn as a material for the 
fabricatk)n of dairy equipment and tlie behavior of aluminum in contact 
with dairy products. Among the phases of the subject discussed are; the 
historical development of metallic aluminum, aluminum alloys, methods of 
fabricating aluminnm, commercial forms of aluminum, physical, chemical 
and mechanical properties of aluminum, superficial treatment of aluminum 
to allow painting, burnishing and polishing, the workability of alnininmn, 
the corrosion of aluminum by milk, sterilizing solutions, brine and alkaline 
cleaning solutions. It is noted that many alkaline solutions are very cor- 
rosive to alumiiuim, but a solution containing 0.5 to 5.0 per cent sodium 
carbonate and 0.5 to 1.0 per cent of silicate of sodium has little corrosive 
effect. A.H.J. 


370. The Cash Value of Safety. A. A. Kiciioson, The Texas Co., New 
York City, Ann. Conv. Intern. Assoc. Milk Dealers, General Ses- 
sions, p. 34, 1937. 

Acchlent costs are divisible two ways, the first a tangible cost, the second 
an intangible cost. This discussion ('oncerns the former. Compensation 
insurance is based upon 60 per cent representing the loss and 40 per (;ent the 
expense. The 40 per cent breaks down as 17.5 per cent acquisition of new 
business, 2,5 per cent to taxes, 2 per cent to inspection and safety, 2.5 ])cr 
cent to payroll audits, 8 per cent claim expense and 7.5 per cent home office 
expense. Manner of arriving at both “mannal rate” and “countrywide 
rates” is explained. The “manual rate” can be reduced by practi(*al ajid 
successful safety programs and results in savings to the industry. 

Intangible cosis have been rated on the basis of 4 to 1, That is, for 
each dollar paid in direct compensation, medical attention, etc., through per- 
sonal injury to an employee, the organization loses an additional four dol- 
lars, Management has no greater opportunity of expressing the human 
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PHYSIOLOaY 


side of itso'lJ: 
to work for 
mental sueli 


and. its employees tliaii through 
tin organization that sta,nds for 
as safety. 


r satety program. People likt 
a sound , Cliristian-li ke f vinda- 
B.P.G. 


P.HYS10L0GY 

371. Concerning the Production of Alkaline Milk 
the Iodine Index in the Fatty Matter in 
cutaneous Injection of Dinitrophenol, E. 
TixV, Exp. Sta., Dept, of Pliys., Hoorn, IIol 
p. 337, April, 1938. 

After the sub(mlaiieous injection of dinitrojiheno 
observed a production of alkaline milk (pH 7.67-7.' 
oxide content also showed a marked, increase (up t< 
In the butterfat, tliere was also an increase in the 
15 units. The diminution of the feed furnished ti 
caused an increase in the iodine indpT rm/ 
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JOURNAL OF DAIRY SGIBNCE 


Patapar Vegetable Parchment has amazing strength when wet. Yes, you can 
even boil it, and it will come out strong and ready for work. Patapar will with- 
stand grease, too! Also it is pure, odorless and tasteless. Maybe these char- 
acteristics will suggest a way that Patapar can be useful to you. It is ideal for 
packaging butter, cheese, ice cream... for use as milk bottle hoods, inner covers 
for milk cans, and many other purposes. If you would like to test Patapar, let 
. us know the use you have in mind, and we’ll send samples and full information. 

Paterson Parchment Paper Company • Bristol, Pennsylvs 

340 Biryant Street, San Francisco, California 

BrawfA 1 1 1 West Washington Street, Chicago, III. . . . 120 Broadway, New York, N. V. 






MANTON-OAULIN 

TWO STAGE 

HQMOGENIZER 


JOUBNAL OF DA1B.Y SCIEKCF 


The GAUI.IN IIOMOGENIZER has the approval of leading health officials of the 
Uitited Slates and is acceptable under Standard Ordinance, provision of the U. S. 
Government. It Can be completely disassembled, cleaned, sterilized, and reas- 
sembled ready for operation within .30 minutes by a competent operator. 

No dead end pas.sages— -all inside surfaces highly finished. Write for bulletin 3_0-B. 
No obligations, A new bulletin ori Hoinogenfeed Milk is now available for distri- 
bution. The Two-Stage Valve is standard equipment. 

The Manton-Gaulin Manufacturing Co. 

Incorporated 

7 Chstlion Sit«i U. S. A. EVERETT, MASS. 


NOTICE 


The American Dairy Science Association will pay 50c. for 


Laneaster, PeMiisylvania 


AND 


The ISTational Dairy Council is the educational and sales promotional organi- 
zation of the dairy industry. The Council operates nationally through its cen- 
tral oiSce in Chicago and locally through its more than thirty unit Councils in all 
parts of the United States. 

The Kational Dairy Council program reaches every member of the family 
through the chief opinion-forming groups in all professional and educational 
fields. Such key groups as physicians, dentists, teachers, nurses, nutritionists, 
writers and public health workers are kept informed constantly of the dietary 
importance of all dairy products. 

Ill North Canal Street, Chicago, 111. 


Your advertisement is being read in evary State and in 33 Foreign Countries 







GERELOSE 


Pure Dextrose Sugar 

Ix \NY DAIRY YDDI) o!' alittni 
in which sugar serves a purpose, L\re- 
lose has its own imliviiiuai ]'»ru]i(Tf ies 
which devdop new or iinproved food 
combinations. 

Adi'anttifies of Usm^ 
Ccrelose 

Cerdosc is a white crystalline moiui- 
saccharide. It is staible in the presence 
of fruit acids and other aciils, atui 
cannot be further inverted, d'his pro- 
motes uniformity in a product. 

Cereluso is a reducing sugar as noted 
by its ability to reduce Fehling's solu* 
tion. This feature is worthy of study 
in relation to .such things as the pre- 
vention of butterfat oxiiiation. 

The combined solubility of Cerciose 
and cane sugar in water solution is 
greater than the solubility of cither 
sugar alone. In any product where 
crystallization is a problem, this fact 
will .serve to advantage. 

Cerelose has a different effect from 
cane sugar upon texture and body. 
For a shorter texture and creamier 
body, Cerelose will prove desirable, 

.As a carrier of flavor, either in a 
dry substance, such as powdered va- 
nilla, or in a fini.shed food pmduct, 
Cerelose is especially efficient. 

In these ways and in many others 
Cerelose will serve according to its 
own individual ]n-operties. We invite 
you to try Cerelose in any dairy prod- 
uct, both for improvement and new' 
features. Write Corn Products Sales 
Co., 1 7 Battery Place, New' York. City, 


GL.YSS MNKI) HTKEIi 


IN EITHER MATERIAL 


Hrins You Such Frolit-Savhis' Design Features as; 

1 “fStreain-tlt)" agiiatittn — ni> foaming — no 
* oluirning but tliorough mixing' fiirllier lu« 
sured b.v {msition of aiffitafor at htwermost 
point In vat. 

‘> .Vgitator ilrJ%e takes up miniimnn room, l.s 
effieU'iit and attraetfie in appearance. 

(‘ouuler-baiaiieed cover eoust ruction for easy 
* * openlna' and closing'. 

Jacket conirol lalve, simple and fool-proof !n 
consiruetlon, promotes heatinw and coollnm: 
efiiciency. 

g Outlef valve Is slinpiicily llself. Fask'st lo 
take apart and clean. Aotlilng’ to get 4»ut 
of order. 

Slopiiig'-to-front, self draining' bottom makes 
draining ami cleaning' easier. 

7 Rallfoot bases for inaxiinuni cleanliness. 


■\Vhether your choice of equipment is frla.s.s-ljTieil 
.sleel, or stain]<?.ss steel, Pfaudler’s long- record of 
enmneerinii: a<‘(>ii)mp]i.sbmenls in.sure.s you maxi- 
mum perfoi'tnance .at minimum cost. The thou- 
•sand-'^ of "T.o-V'at.s" in pj-ofitaide u.se today prove.s 
n,. rapacities 100—1,10—200 -300 and 500 gal- 
lons. 'Which one for you? 


THE PFAUDLER CO., Rochester, N.Y. 

Man Office and Works; Rochesler. N. Y., Brandi Factory; Elyria, Oino. 
lUiiry- Industries EsposStion 
CleieJand, Ohio, Oct. J7-23, 

See our Kxhihtf at Jlooih SO,*! 


Your advertisement Is being read in eiery State and in 23 Foreign Countries 




JOUV^AL OF OAIllY Ft'lliSCE 


the most ECONOMIC^iL 
container for milk 


Report after report added to the many other 
shows the great econ- advantages make glass 
omy that glass con- the ideal container for 
tainers for milk bring to milk and other dairy 
dairies. The many f'"****^, products. Owens- 
trips glass affords \ ' ^ Illinois Glass Co., 
reduces initial cost Ir C' Dairy Container 
This low cost Div., Toledo, O. 


GLASS iS BEST 


1. It’s CONVEWIEHT, Easy to handle — neck and head 
offer a firm -grip — easy to re-seal. 

2. It’s HONESI'. The wholesomeness, richness and 
quantity of contents are quickly revealed to customer. 

3. It’s STURDIEST. Will not soften or weaken with 
use — no seams to give way — ^withstands hard usage. 

4. It’s ODORLESS. The hard vitreous surface cannot 
absorb odors or impart taste. 

5. It’s CLEANEST. Thoroughly sterilized same as 
hospital bottles — ^tests prove glass cleanest. 




joi nxji. OF Djmr F.riKXCF 


HOW MUCH DOES WYAKDOTTE 


There’S only one acciirale way to find the 
cos! of Wyandotte or anv other (th^anjiii^cfan- 
poioid. And tlsat is to take the lotai cost 
of tdeaniiig, iticluding lahon eieain*r ami 
Cijidpineni. and calculate unit cleaninji costs. 
We ask yoi:i to i>iiy Wyamlolle Products on 
the basis of r<;sults. We know that with tinan 
you will get irmre satisfactory cleaning, 
standardizing ami germ ilestruclion for the 
money you spent 1. 

Why not have a Wyandotte rc})resenlative 
call and discuss your cleaning problems*:' 


mmmm 

GLEANER-CLEANSER 

!’(tr iictifral aiul jiurl- 

iiinn' <i!' — oU-., cftijs, 

«*huriis, ]Mpiiif^, 

CHEROKEE GLEANER 

t'(»r m'limsl iu hard' 

ttaUf'r (listritds. Also l'(*r prt'- 
tojHinii innkstoao aiii! /or 
I’lOciii rciiidvai. 

SPECIAL ALKALIES 

/or f)ott{4‘ wiishint;' hi soalit'f 
am! hydro muohhios, Thoy 
t*U*a!S f horoufrlilj aini rinst* 
oasily. , , , 

STERI-CHLOR 

a safo and f-flirlont nrrmlridf- 
/or llasJiins', riiislns’ or spray ■■ 
iiiH'. 


TH€ J B FORD COMPfinY® 

WYt^nDOTTE MICHiGflniP 

DISTRICT OFFICES IN 2 G C I T I E S WfIA 




Lnick Ice Cream Company, Mil- 
waukee, Wiscon.siii, enjoys an en- 
viahie reputation for quality in 
the greater Milwaukee area. 

In selecting their cooling equip- 
ment, this Mojonnier Stainles.s 
Steel Compact Cooler was specified 
for cooling their high quality ice 
cream mix. 

1200 gallons of mix per hour is 
cooled to 34 'F. City water i.s used 
in the upper tubes to pre-cool the 
mix. Flooded ammonia is used in 
the lower tubes as the final re- 
frigerant. 

Learn more about this world pop- 
ular cooler. 

Write today. 


MOJONNIER 

COMPACT COOLER 

MOJONNIER BROS. CO. 

4601 W. OHIO ST CHICAGO 
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MANTON-GAULIN 

TWO STAGE 

HOMOGENIZER 


JOrnXJL OF DJIFY 8CIEXCE 


The GAULIN IIOMOGENI2ER lias the ajiproval of leading health olSeials of the 
United States and is acceptable under Standard Ordinance provision of the U. S. 
Government. It can be completely di.=assetnhlcd, cleaned, sterilized, and reas- 
sembled ready for operation tvilliin 30 minutes by a competent operator. 

No dead end jiasi-ages — all inside surfaces highly finished. Write for bulletin 30-B. 
No obligations. A new bulletin on Homogenized Milk is now available for distri- 
bution. The Two-Stage Valve is standard equipment. 

The Manton-Gaylin Manyfaduring Co. 

Incorporaitd 

7 Charlton Street U. S. A. EVERETT, MASS. 


COLON BACILLI IN 
MILK AND WATER 


*1MI SST A. “W" A “ISr' TB" 

JM A Iv M. A Lj 


BBL-Desoxycholate Lactose Broth 
BBL-Desoxycholate Lactose Agar 
B.BL-Desoxycholate Agar 


for cheese manufacture 


Those media olfcr the most uniformly re- 
liable and economical means for the enu- 
meration of colon bacilli. Tho advantage 
of these media over most others lies in the 
use of tSodium Dcsoxyeholate as sole bae- 
teriostatie agent. Sodium Desoxycholate 
is a pure chemical and has a clear-cut in- 
hibiting effect on the growth of Gram posi- 
tive bacteria as compared to Gram nega- 
tive bacteria. It thus has none of the 
disadvantages generally found in other 
baetoriostatie agents such as bile, bile salt 
mixtures, or dyes. 

Wlienever possible only pure chemicals 
are used in BBL media as bacteriostatic 
agents. 

Literature and •prices sent on request 


are uni.fonnly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 


Liberal samples of Marscliall 
preparations for class isorlc or 
experiment may be had for the 


mCOKPORATEU 


■WISGOlfSIK 


BALTIMORE BIOLOGICAL LABORATORY 

432 U". Calvert St. 


Baltimore, Md. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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JOURNAL OF DAIRY SCIENCE 


VnLl'Mr, X.X1 


SKPTKMiU'iit, 


Xl MIU'H !I 


A STi'DV OF TilF K'HI.ATIOX OF TIJF FEF!) OOXSFIllEI) ItV THE 
row TO THE FOMPOSITIOX OF AIILK FAT AX.I) THE 
I’koFEirriES OF l-JFTTEIHt 


O. J. JflLI.I AND O N. l’AI,MKl; 
of Aiji'inilf urol /SinrjN-misI I'l/ niul Thtir)/ llnshnudrii, 
{'iiivi r.sifi/ i>l MiniicKuIn, Unirrf.silif Fann, . J’aid 


Tile i'aet iliut enws eitii protlm-e buitcTfal 1‘nmi raFions Joav in etlicr es- 
trnr-l lias lieen sIkavii by Jordan and denier (1), Hills {2), Lindsey (J) 
and Biise.liniann (4). liaiisson and Olofsson (5) and jMa? 2 ’i (6) have 
reporled hard hntier fniloAviiiu' vinler feedinjr vith hay and ^rain. Hansen 
and Stensheru’ il ) eiassified oats Avilli the feeds producing' normal Imtter 
and barley in the group jtrodncinn' hard butter. Many wirkers present 
data eoneerning' iiie inthieiiee of feed eorisuined by the eo\v on the eoin- 
posih'on of bntterfat. I'\nv studies have been eondiietod to deterniine the 
relationsliips behveoi oiiserved changes in biitterJ’at eoinpositioii and :its 
hardness due to feedijig jiraetice. 


KNin'.Hi MENTA E Ml’.Ti lODS 


Eeven-day feeding {leriods wio'e used exi'epl for jiart of the oil feeding 
1 rials in whiidi six days wert' iiseil. Altlioiigh samples wore taken a1 the 
end of oai'li period, the rongiiage feeding was oxlemled through two or more 
jiei’iods in order to allow time for tiie animals to reaeli equilibrium. Cows 
prodiK'ing more than one pound ol' Imtterfai daily -wcmv used as experi- 
imada! snhjoets. A basal mixture consisting of 70 parts barley and tlO parts 
bran, by AS'eiglit, was msed as (‘oncentrato unless substitutions or additions 
were mad<*, as during the oats, eorn, or oil feeding trials. Hamples of 
butter and butter oil were prepared at tlie end of each feeding period as 
descrilied by (knilter and Hill (8), Saponification value, iodine absorption 
value. Heichert-Meissl nninbers. ami melting points Avere ma<le for bntterfat 
sani])!es. Hardness of butter and bntterfat was determiiuHl aeeordiiig to 
tlxe metliod described liy Coulter and Hill (8), Igniter bardiiess xvas not 


^ HfCcivt-d fur ]iu]>li(?iitum Marcli 1(5, 1938, 

t Tins jiapev rcqtrcscuta a portion of tlie tliesis pfc>Kt'nte4 by O. J. Hill in partial fnl- 
fillnu'iif (if tbo rcqnircniciits for the degroe of Doctor of Philosoiiliy, T"nivcr,<i;Uy of Min- 
nesota. rnbiislied with the .approval of the Director as Fapor Xo. DiOO .Tonrnal series, 
Minnesota Agrieuitnral Exiicriinent Station. 

t Ki}\v at WaHhington Mtatc College, I^ullman, Washington. 
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(Iclei'iiiiiHnl foj-al! sani])]os siiu'e the ('.orroUilioii foeffit-ieiit lielAveeu hardness 
nj‘ Imitei' and butterPat for 28 sanrpJe.s was • O.OOa. 

The ( of clianfjiitg from Ihe herd ration io the a. rjmri mental rations 
aonsisiinf/ of barley, bran aiul hay (fintofhy or alfalfa) 

Two o]>(,nps of two cows each, eoiisislin<i‘ oL‘ one Jersey and one Holstein, 
W(M‘e used in this experiment. The herd ration iin-lndetl a balaiK't'il yrain 
ration, alfalfa hay and (;orn sitajm. Coiniuereial easein was added to tiie 
tiinolhy hay ration in snffieient (|nanlities to propei'iy balanee the ration. 
A like amount of easein was fed to the yruup rei-eivinp' alfalfa to e(|ualize 
any etfeet the easein iiiiji'ht exert. The exjieriraental rations provided .23 
pounds less fat daily per cow than the herd ration. As shown in Table 1. 

. TABLE 1 

The (ffciO of chaiujlng from tlir herd rolUoi lo the erperino nUd ralions mi 
ihe fat constanis and the hardness of bntterfat 


1 



Ghemiral constiuits 


PliYHieal (• 

jUHtants 

I 

Porin<I 

Hay 

Saponifi- 

eation 

value 

Iodine | 
value 1 
per cent 

Reich ert- 
Aleissl 
lumilier 

Melting 

point 

°C. 

Hardne.- 

gram.s 

1 

Grou]! 1 .1 

Jlcr.P 

236.1 

29.34 

30.32 

:12.5o 

1342 

2 ■ 

Timothy 

231.8 

31.71 

27.11 

;!2.90 

1307 


:j 

Timotliy 

231.4 

31.43 [ 

26..12 

33. i 5 

1139 


4 

1'iniothy 

234.6 

28.15 ' 

20.48 

32.90 

1532 

^ i 

■■ 5 " 

Timotliiy 

230.2 

20.48 

28.H4 

33.90 

1992 

' 1 ‘ 

(i 

Tiiuotliy 

236.4 

20.01 1 

30.04 

34.00 

2044 


. . ■■ ■ i' ■■ 

Timothy 

235.0 

20.05 

29.37 

34.25 

O 1 

1 ' 

Pifi'crt'ni-c 

Pcidoil 3 to 7 

( U) days) 

-0.2 

- 4.29 

- .90 

4-1.70 

4- 830 













•' ! 1 . 

Groiiji II 1 

Hcrdi 

233.G 

32.40 

27.91 

32.05 

1205 


■ .. 

A Ifalfa 

233.8 

29.40 

28.43 

3 >1*40 

1809 

O ' 

A if.') 1 fa 

234.0 

28.79 

28.(54 

3o..lU 

1124 

I ' 

4 

Alfulfn 

232.2 

30.00 

2(i.l7 

34.20 

1010 

/I 

5 . 

A1 falt'a 

233.1 

26.20 i 

20.57 

34.85 

2321 

’ ’ 

(5 

Alfalfa 

232.7 

27. .32 

20.90 

34.82 

2210 

S ■ 

■7 

Alfalfa 

234.1 

27.70 j 

20.87 

34.00 

1872 

'I' ':l; 

Lifferoure 
Period I to 7 


4 0.6 

- 4.70 ! 

- 1.07 

4- 1.95 

4-067 


^ Bed on tlit* regiilar herd grain ration, all'all'a hay, cuj'ii silage. 

there wms (-onsiderable cdninge in ehemieal and physical constants in tlie 
biitterfat fi'oni both groups of cows. In Grou]) J there \vas a drop in 
iodine value of 4.2.9, in Reie.hert-Meis.sl number of 0.95, wdiile melting point 
and hardness increased 1.70 degrees 0. and 830 grams respectively. In 
Group IT there was a decrease of 4.70 in i<Kliue value, of 1.07 in Reit-hert- 
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M(mss 1 lunulior, uu<l an iufia'aso of 1.!).") dnii'ives ('. in nieltitn^' point and 
(itiT trains in iiardness. (dianji'os in sai)onit5('a1 ion vahn> worn i)rai'ra‘ally 
noii'iij'iihh*. Ali tlio ttn1t<M*s for ])orio(] 5, (>, and 7 warn s(‘or<‘d ‘‘itai’d and 

Irrirtif*. ' ' 

] iiihu ti.cf of alftilfd Iku), llniolli!/ or (‘onthiitol ions of 

I Irese hays with be(:i pull) 

Rt'suiis f(n* groups [ and 1 1, slniwn in Tabla 2. aiv a t-oiitinnat i<Hi of 
d'abh' 1, (*xi‘i>pi lital linn* arc av(M*a.u'«*s foi* tlircc jH'riods. 'Pin* uronps \V(M’c 
j’cv<‘rs(‘d in ordor lo dcdcrininc the response of each ^iroup to oaeli i-onjuluipo. 
VariaiK'OS in the data ar(‘ not snliicitnil lo ascribe a sj)ecitic (‘tf'eid to any oju- 
of tli(‘ ('oinhinut i(tns fet!. Ali hnttc'rs tlni'injr tiiese periods were pi'ononneed 
hard and dry iiy idie jnd"os. 

Injlmriice ( feeding 

In a farther atteinj>t to eslablisli the ell'ect of alfalfa on llte elieinieal 
constants and Inirduess (d.‘ bnllfM'fat, very hi^h levels of alfalfa were fed to 
cow 419, a Holstein. Tins cow consumed 8.3 per (a;nt of liei' total di{4’e,stible 
nutrients in the form of alfalfa hay. Table 2 <leiuons1 rales a considerable 


TABLK 


The iff eel of ffodiny iimolhij loii/, alfiiffo hay, and loet jiidp on the eltraiieul oikI 
phjisleal iiontslaiits of hullerfal fiiv(‘rajje,s) 


I Il.-O-dliCSS 


Jxtiiia'iiiij'c 
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hilsal po)'i()tls, 11. is evident from Table 2 that tile alfalfa hay in this ex- 
i)eriiuen1. Avas responsible for increasing the iodine value and decreasing 
1 he hiirdncss of buttei'fat more than the aIfaltad)arley-bran i%tion,^^^ TO 
the aHallh Ava,s reduced to normal amounts in the after period the hardness 
of the fat increased Avilliout a correspoiiding decrease in the iodine value. 
Ricliardson and .Abbott (9) show siniilar increases in iodine value dnring 
alfalfa .feeding, but in spile of these elmnges, report a ‘'sticky” crumbly 
bill ter unless special churning' procedure is followed. 

TIh: i'fftd of inehtding oats and corn m the raMon. on the cJirmival constants 
an(l jdiysiml 2)roperUes of butter and l)uitc}'^ 

The ])i’eceding data, representing the roughage feeding experiments, 
shoAvevl that a hard butter of Ioav iodine value Avas prodneed except AA’ben 
alfalfa Avas fed. The folloAAnng exjjeriments AA^ere platuied in an attempt to 
ascertaiii the influence of substituting cereals higher in fat .for the barley 
I>art of the ration. In all cases basal ration refers to the mixture, 70 parts 
barley and 30 parts bran, fed AAuth. alfalfa hay. Oats or corn replaced the 
barley in tlie basal ration during these experiments. In each case the 
cereal supplied 40-50 per cent of the total digestible nutrients. The ex- 
])erimenr for coaa’' 419 had to be altered someAAhat because the oats w^ere of 
such loAV grade, coiitaming but 2,51 per eent ether extract compared to 3.73 
I>er cent for the lot fed to the groups. Corn was fed AAuth the oats to avoid 

TABLE 3' 

TJic effect of siihfiliiuling oats or corn for barton on llte chnnient constants and 
hardness of hvUcrfat f average) 


Corn 

Difference 


Basal! 

Oats 

Difference 

Corn 

Difference 


BasaP 

Oats and corn 
Difference 


A Barley, bran and alfalfa bay, 


231.9 , 

,30.06 i 

25.80 

228.4 , 

1 34.56 

j 25.47 

-3.5 1 

+ 4.50 

- 0..33 ! 

227.4 

35.95 j 

23.79 i 

-4.5 , 

1 + 5.89 

1 - 2.01 

233,1 

34.35 1 

29.84 j 

230.5 

! 36.37 

29.30 ! 

-2.6 

, +2.02 

j - 0.54 

1 1 




Gbemical constants 

Pliysie.al constants 


Ration 

Raponi" 

fication 

value 

Iodine 
value 
per cent 

Reicliort- 

Aleis.sl 

nuinlier 

Melting 

point 

®G. 

Hardness 

grams 

I j BasaP 

231.7 

28.31 

27.47 

.34.6.3 

1884 

' I Oats 

228.7 

35.51 

28.81 

3.3.12 

1140 

! Difference 

- 3.0 . 

+ 7.20 

+ 1.34 

- 1.51 

-744 
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as woJj as 1o iia-i-oass* thr- fat ('oiilcul dT llio t’aliuii. Thf' data 
ill Tabif” -S show ihal tiiii'inu' t!it‘ oal jV-edinL;' jiaricd in (irnup I llio 
saponifis-alidii nioHiiiu' and hai'diiess <h‘r!‘t*;)Sfd d.O. J.dl'' (’. 

anid 74 1 nraius. j-i‘>prci ivfly. 'i’iic iodiin* vaha* ini'i'eai-cd an*! Ilit‘ 

ini>id‘i‘i‘ l.d-J. Corn lu'oiiylil ahonl voi'v siniilai’ i-haiiyi's 

oxi-cpi I'oi* 1ii<‘ doirhi'i-j-An'issi wiiif'li di'in-oasr<l slio-htly. (iroiip !| miN'o 

r(‘-«nils. in llir sanio diroi-l ion, )>n! in io'^s do-jpoo oxv-cpt dir iho Urjidifal - 
.^^^‘i^sl wiiicl! iiori oiiNod. o.^proially dni'iny Ihr rorn iftMiiiijr. IvosnJis .inj' 
>'o\v 4'1'* ;-iio\v an inm’oasr of only I'oi’ ilio iodiiir vahin wild no ap- 

prorialtir riian”’i* i)i hardnrss. Tho Inpit'rs prodinanl (lurinvi' 1lir^^^' pri'inds 
woi‘(* p'radrd norsnal in body, as rontvasO'd lo tlm liard»‘r hnltrrs prodnc'rd 
<nirino' liu* basal ]un'iods, 

TJic < oj Jwdiii;/ fills iIik} oils ail Hu r]if nin‘al (‘uiishntfs and 
jilijisical jii’oji/irt i< s af hiilirr am} bulhrfal 

The iilei-atiire i-<^v<>als a dose reJalionsliij) hdween tin' piiantity of fat 
in tJie radioii ajid the inflnenee on the properties of Initterfat; ft -was 
evident iri llie experiments re]>orted in 'j'abJe 4 tiiat tlie itil in the eorii and 
oats was responsible for tlie effeels observed. Further study of feeding 
fats and oils itossessing widely diiferent charaeleristies was undertaken. 
The oils and fats studied were oorn (hi. linseed oil, oot1on.st?ed oil. tallow, 
butterfat and eueonut oil. The iodiite values of the several fats tvere a.s 

TABL'l-l 4 

Tlifi cffu'l af ftfiliiuj nani oil on Ihn nla mifal and phif,-<ii-al vonsUuds af hnfhrfiil 




1 

! ChDuiioil coiist.anis 

j Physic.') 1 < 

•(Uiwl.'lllts 

Group 

fiUtioH 

1 Amount 

1 oil fed 
lbs. 

1' ' ■ ■ 

1 HapciJil- 

1 tiealioi) 
i valiH* 

! 

i Iodine 
value 
T»eT 
cent 

Heichert" 

Mtdssi 

inimlier 

i 

i 7 

i Alelting 
nohif 
i C. 

i 

1 Ifni'd- 
ness 
i j^niins 

U 

■ '1 

JJarloy, 

alfalfoj 

0.0 

1' ' 22S.7 ' 

■ aa.io 

2!. JO 


1 ;J82 


Ill-.'IU 

! o.a 

1 220.4 

;; 7,4:1 

25.12 


ill 8 



I tiffereijci* 

I - 2.;] 

' +-1.24 

-1- 0.72 


- 201 

UI ' 

Herd i'fitioii 

(Ml 

2;us.o 

:?o..'o 


:;2.io 

1317 

i 

con) 
Kilajjfe and 

l.f.* 

22S.:! 

1 4J.O0 

:!o.;io 

*»o 

970 

ir'V;;,' :;74. j 

alfalfa 

'Diffeivitce 

-7.7 

iO.fiO 

-0.79 

4 0.15 

-971 

TV 

iSaiiic as 

I 0.0 

2;’,4.2 

1 30.28 

a (1.00 

22.55 

' 15.31 

1 

Grou]) HI 

1.0 

, 229.0 

40.20 

;!3.i>:3 

;i 2 .t;o 

! 127 

j 


■ Jtifference 

1 - 5.2 

, 

; i.:]a 

•• (1.05 


Cow 3 it 1 ' 

Burley, bran, 

0.0 

1 202.1 

:i2.no 

! 29.00 



1 

. alfalfa 

' 0.8 

1 2ai.:i 

1 35. 7S 

29.00 

j - 

; lllJ) 




1 Difference 

i - 0,8 

4- a.2S 

n.oi) 


-281 
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;)j !4 

foliows: I'dr (' 0 (‘(nin 1 oii, 7.!)4; iiil](»w. ;J7.4fS; cottonseed oil. 108. oo; corn oil, 
12 :j. 14; fuid linseed oil. 10!), 04. Tlie feeding' conditioji.s wei-e standardized 
so Hint Ilie edrecl of feeding' the oil eould he coniy)ared ^Yitll a preliminary 
and an after pei'ioil in \Yldch no extra oil oi‘ fat AYas fed. 

Diu'ing these oil feeding periods, Gr<nips I and 11, and eo\YS 151. a -ler- 
sey, and 419 were fed the ])usal grain ration and alfalfa hay. Gi'oups III 
and IV. (.'onifjosed of three' rows each, a (Oie'rjisey. a Holstein, and a Jersey, 
received i'egnlar Kx})ei'iineut Statioji herd ration, with <'orn silage and al- 
falfa hay. a(‘<'ordii!g to milk jn'odmdion and bod.v AYeight. Grtmps V and 
VI, !‘on!]>oN(‘d of t\v(* cows each, a tlnernsey and a flersey, were iVd the 
Experiment Station ration and altalfa hay aeeoi*ding to weiglit a)id milk 
l)roduction. Tliese direrse feeding [naietiees offered an opportunity to 
study th{' effect of fat fc'eding under Yaried eonditions. The fat or oil was 
added to the regular ration, tlu'reby increasing the total digestible nutrients. 

a. of ffrdiiKj <i low Jerri of coni oil - — This experiment was 

de.signated to determine if corn oil when fed in addition to the basal ration 
would produce results similar to those secured when corn was fed. The 
digestible fat in the ('orn ration exceeded that in the basal ration by 0.28 
])ounds daily for the Jersey cows, and 0.31 })ounds for the Hohsteins. These 
amounts of oil were a<]ded to the basal ration of Group II. Table 4 shows 
tile results .seenred. The iodine value and Rei(;liert-i\Iei.ssl number in- 
creased 4.24 and 0.72 respectivel.v, whereas, the saponification value de- 
creased 2.3 and the liardne.ss deitliiied 264 grams. Except for the Ibeicliert- 
Meissi tliese alterations from the hasal ]>orio(ls are in the same direction as 
llms(‘ shown in Table 3 for oats and ('ocn feeding. Tlie higher iodine value 
olitained on the basal ration in Ikd-ile 4, as compared with Table 3, may be 
attributed to advance in hnhation. The body of the butters was normal in 
all casi's. 

I). Injltiriice of frcding rorn oil of higher Icrcls — Table 4 also show.s 
results following the feeding of one jiornid of corn oil to Group III and TV 
and 0.8 pound of corn oil to c(»w 151. The sa])oni(ication value declined 0.8 
for eow 151 and 7.7 for Group HI. The iodine value increased 3.28 for 
cow 151 and 10.50 for Group ITT. Change.s in Eeichert-M.eis.sl number 
were not consistent and in melting point were insign iti('ant. An immis- 
takable decrease in hardness of the fat residted, this decrease being 281 
grams foi- cow' 151, 424 grams for Gcoiij) IV, and 37.1 grams for Group TIL 
Thiocyaiiogeii values W'ere run on the butterfat from cow' 151 in the 
basal and corn oil feeding periods using the method of Kaufman (10) as 
modified by .Zeieny and Bailey (11). Using the difference betiveeii the 
iodine value and the thiocyaiiogen value as a mea.sure of fatty acids less 
saturated than oleic it was found that the difference for the corn oil feed- 
ing period was only 0.38 greater than tor the mean differemm of the two 
basal periods, being 3.02 for the latter and 3.40 for the former. 
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of Jifiliii;/ IhiMi i'il oil mol col idUKi-nl oil titi tln' clii iiiicoJ i‘n tt tt ii ! s 
Olid loli'flllr.sN of hlilli I'fol 


( ('i)tisf .■mis 


AniiHiiii ul' 
(til 


lotiiiic 
per ('(‘111 


I((‘i(‘li("Vi 

Alt-issl 

iiuniln*)- 


Siiptini- 
fic.'it ion 
v!il lie 


1 jiiisfcd oil 

n. o 

o. ii 


41.17 

ll.HS 


Diffi'reiici' 


:;.s.i7 

."t4.2S 

Ki.H 


24.;’,4 

- 


Difference 


Difference i 


roltonseed oil 
0.0 
1.0 


U’iiO.O 


Difference 


Different’ 


Difference 


a])out muhvay botiveen Ihe jiToalesI and tho least obsen'eil in the trial. The 
increase in iodine value Avas h^ast for (Iroiij) VI. allhonfi-h llie same ainonni. 
of oil vras fed as in the ease of (Iroup Y. Hardness for (Iron]) VI declined 
only 40 yi-ains; it is (‘vident that the decline in liardii(\ss which mi^'ht have 
h(‘eii ex])ecTed us the result of the hio-her iodine value was very nearly 
oft'sel by the deidine in Ih'ichen-iMeissl nuinher. {''ow lol showed au in- 
(M'ease of 11.88 in iodine value of her hutteid'at arid the lianhiess dropjied 
838 jrraniK, whereas cow 419 sliowed an iiKU’case of 8.21 in iodine value 
aci'oni])anied by a di'crease of 2Hi jt:rams in hardijess, lit the one case 
(cow Jdl) ])()tii ilie nnsatnrated and the volatile faU.y acids increased, Avhile 
in Hie other the increase in unsaturation was offset, in part, by a decrease 
in volatile fatty a<'ids. The saponification values in ffeiieral followed tlie 
(dianjfes in Kei(dier1-i\feiss] numbers, as wmdd be expected. 



Tlie moan (lill'eronoo l)(-*lwt‘eii iodine and liiioeyanog’cn values lor llie 
basal ralion ])erjods piav'edinji' and J'ollo'wiii”' tiie linseed oil teedijij^' was 
In llie (til feediiiti' [ieriod it was 4.98, showing’ Ihul linseed oil eauses 
a delinile i-ise in 1lie fatly acids less saiiinded than oleic acid in bntterfat. 

(1. fitj(u(iu'(’ lif (‘otiriisf <'(i oil — 'i’able 5 also gives the effecds 

of fi'eding i'otiense(?d oil. ('onijtarablc I’csnlts were obtained for Groups 
in ainl 1.V except for iiardness, which iuer<‘aseil 1Tb grams for Group lA 
and decreased 404 grams fur Gi’oip) Til. Cow .Ibl did Jiot show changes 
in fat ('Oiistants of as great a magnitude as cither Group III oi* lA’, her 
fnitterfat remaining very constant in hai’ilm'ss. .It is evident from the re- 
sults fob Groui)s ni and I A" that the effoel t)f cottonseed oil feeding on 
the hai'dness f)f the biitt(’rfut cannot: he predicted from the change in 
iodine value. AAdnm cow 15] was ted cottonseed oil, the butter bad a 
gumnn' body that was unmistakably dirfer('nl from, that y.>rodu(*ed during 
com oil or linseed oil feeding. 

The cottonseed oil had very little effect, in increasing the fatty acdds 
less saturated than oleic acid, judging from the difference betw'een the 
iodine and thioeyanogeii values of the butterfat of cow 151. In the period 
preceding the oil feeding the difference vvas 3.05 and in the oil feeding 
period it was 3.15. 

e. hifiiience of feeding tallow — ^The results of adding one pound of 
tallow to the basal ration, are given in Table 0. It is evident that the tal- 
low depressed the saponification value, Avitli but little change in iodine value 
or Reichert-Meissl imiiiber. This j>omts to an increase in the non-volatile 
saturated fatty acids since tlie saponification value decreased without an 
alteration in the iodine value. The melting point and liardness w'ere 
increased, but not to the same degree in each case. 

f, InjluencG of feeding Imlterfai — The oils fed in the preceding ex- 
periments were of a very different composition than hiitlerfat. These oils 
had a low .saponification value, high iodine value, and iu> volalile fatly 
acids. Tallow did not have such a high iodine value, but the sa]-)ou ifica- 
tiou value wa,s low. liut.lerfal: was fed in an attempt to defermiiie the 
efiVet of feeding a fat coutaining all the fatty acids of the resulting 
])roduct. 

It will he observed in Table 6 that feeding rendered butterfat brought 
about .sojue vein' siguincaiit changes in the properties of the butterfat pj’o- 
duced. The iodine value detu'eased 1.G9 for Group lA"^ and increased 0.46 
for Group III. The average decline in saponification value was 3,0 with 
a decrease in Reichert-Meissl ninnher of 0.62. Melting point and hard- 
ness were angmeiited nio,st. These ehaiiges are much greater than those 
observed for tallow feeding. The small drop in saponification value indi- 
cates an increase i]i saturated acids, since the iodine value did not increase 
appreciably. Tlie changes in fat constants fail to explain the differences 
observed in melting point or hardness of the butt erf ats obtained. 
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TAril.H n 

effect of fecdiiu) tallow, hiiltirfnl <itul viifoimt fill on iht cltt mieal ainl 
phyucal cunnkmtH trf hiiitvwfnl 


in; 

DlfftM'eiK'i. 


Clu‘iiu>‘:)! njiinlniits 

Aiiioimt 

fat fi-tl .Sap<mi- | lodiaa | Ha'udiaH- 


Talknv 

n.O 

1.0 


fkalioii 

value 


IV 

0.0 1 



1.0 1 


Piffon'iic-i! 

1 

TJutterfat ! 

-5.0 

TIT 

0.0 j 

2:i.;.4 


1.0 

2 ;!ri.o 

Difi'ci'ciU'e 


— 0.4 

TV 

0.0 

204.0 


1.0 

2;h.5 

Diffcvoiico 

V(K-onnt Pit 

- 2.. 5 

lot 

0,0 ^ 

i’O.'J.i 


u.s 

L'Mb.4 

Differcnci^ 


5,0 

419 

0.1) 

2.‘!2.S 


1.0 

245.9 

Diffoiviicc 


;-;.i 


per eeuL 


Meiasi 

duiuIh'i’ 




Mei1 

jiiihii 


I llardiies.s 
urams 


Tlie bocly of {Iteso Ijiittors \)as fii'iii hid nol. liui'd ne brill b*. 

of fad lit (/ cocoituf. fat 'ibo' piaaMHliny f‘X|)('!’i!UfMjts liavo 

shown the effpolson Ibo fal ia>Hs1aii1s {o-odiitMa! by foiarnisi' oils of falshav- 
a, ivido ran^'e of iodirio vahios. It wax tborofore (-ojt.siilorcfl iinpoiiaHt 
to iiK'hide :iii furfiior (‘xporiiiieiits a j)i<.d(]y ,saHiralr-d fal. IbH-otmt fat 
contains (uiiy b-ilO ])or cent obn’c acid and ap])i’oxii]]alcly one jier ('ont of 
lincdeic acid. It also has a hijiher saponificatiou vaiuo than t),ic oils or 
fats fed in the foreg’oiiig experiments. The data presented in Table 6 
give the individual resuits foliowing the feeding of c!i<M>nrit fat. The 
iodine value ivas depressed 4.0 foi* cow 151 and 3.4f) for cow 410, ilie saponi- 
fication value increased 5.0 for cow 151 and 0.1 for cow 410. and the luird- 
iiess of the bntterfat increased 410 giauns for cow 151 and 531 grams for 
cow 410. These butlers vverc very hard and Indltie. esj-iecially that from 
cow 151, wliicli -was soinciviiat {'nimbly. The strodure of tln^ biitterfa.t 
in these butters appeared to he almost crystallim* when tliey broke at 
temperatures of 54 degrees F. 

Tliioc.yaiiogen values were also determined in connection with the coco- 
nut fat feeding. The average differences between iodine values and thio- 
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cyanogen values for the tM-o cows were as follows; For the basal periods, 
2.S7; i‘or tlic t'oeoiiiil fat feeding, 2.41. The results indicate some decrease 
iu acids less saturated than oleic due to feeding coconut fat, 

li. Injluonce of feeding mne sugar — In the experiments so far reported 
tlie efd'f'ts of various oils and fats on the eomposition and properties of 
hntterfal ^vert‘ studied through the addition of the oils and fats to the basal 
ration, 'fhis also involved an increase in dige.stible nutrients of the ration 
in a s])t'cial form. In order to determine the effects of the addition of the 
same amount of niitrieuts in other forms, an experiment was conducted in 
wliich cane sugar was added to the basal ration. It wms hoped that this 
exi)eriinent wonj<l also assist in interpreting the data reported in the liter- 
ature relative to the relation of easily fermented carbohydrates in. food 
to the foianalion of the volatile fatty acids iu butterfat. The results in 
Table 7 .sIioav an average increase in saponification value of 2.0, in Eeichert- 
Meissl number of 0.92, and in hardness 146 grams. The iodine value 
changed but slightly, decreasing 0.64. The increase in hardness corre- 
sponds with the slight decrease in iodine value. 

.. TABLE 7 

The effect of fvciUn a cane mgar m ihe chemical constants and hardness 

of hwtfe.rfaf 



1 Aiiiount 
fed 

Has. 

Glieniieal constants 

Physical 

constants 

; Saponi- 
lieation 
value 

Iodine 
value 
per cent 

Beieliert- 

Meis.sl 

mnnbor 

Melting 

]>oint 

' ’ ■ ' ^ C' 

Har{lnes,s 

grains 

Group III j 

0.(10 

■ 233.4 j 

28.03 

1 28.33 

33.20 ! 

1(511 ' 


i.l!.') 

237.0 ■ j 

27.10 

30. (5(5 

33.10 

1 / 3d 


DifforfiKU' 

+ 3.(5 . ;j 

-0.03 

+ 2.13 

-0.10 

+ 1 24 

Group IV 

0.00 ■ 

23(5.2 : 1 

27.87 

30.09 f 

33.10 

] 708 


'2.2o 

23(5.(5 j 

27.42 

30.70 j 

33.40 

1947 


Dlffercnfo | 

1 + U.4 1 

- 0.3,0 

- 0.20 : 

f- 0.30 ■ 

+ 149 


The Effect of Invl tiding Pasture in the Ifniion 

Analyses were made of the butterfat from the Univei'sity herd previous 
to turning onto grass and for two Aveekly periods thereafter. Tiiis change 
is shoAvii in Table 8. Tiie eff'em. was a decrease in saponification and 
Keichert-Meissl numbers of 2.2 and 0.48 respectively AAuth an increase in 
iodine A'alne of 3.17. No difference was found in the hardness of the 
butterfat. 

Tavo cows, 15] and 419, were removed from pa.stnre during the snminer 
in order to throAV further light on the effect of pasture on the character 
of the butterfat. Table 8 sIioaaas tlie results from these tAA’o coaa's. The 
average effects were as follow.s : the saponification value increased 2.15, the 
Reichert-hleissl number decreased 0.20, and the hardness iiuireased 372 
with a decrease in iodine value of 3-77. The changes observed in this 
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TABLE S 

i /if effect of iiiel udiiifj paxliit'c in Hie i'ulion on. the cluniical conNlintts 
(lad liiiriliu-nn of hniho’fai 


(JIuMuroil 


j ILir.liic,- 


Rut inn 


[ixliiu* 
YU 1 lie 
jier ('(•ul 


Sapmii 
lieat in!) 
value 


Jeieliert 

Meiss! 

ii)it)ili(>r 


Htatioii 

lienl 


Nt.-ition ration 


PuHtniv and liiual 
ration 
Difl'LM’ence 


Bastni'o and iiord 
ration 
EaHul 
•Ditference 


43,18 
4(t.IS 
- 3. (to 


Pasture and herd 
3'atiou 
Basal 
Differenee 


L’3j.8 

233.H 


2i),0t) 
28.30 
- O.Sd 


experiment, wliieh may be attributed to grass, are nmidi less than tlmse 
reported in the literature. 

The Composiiion and PropevHea of Six Comnicraial S(unplcH of BuHer 

The experiments i-ceorded in tlie preet^ding pages haw shtnvn lhal certain 
factors produced bultort'at of a low iodine value exliiliiting- hard cl!;ira('l.e]’” 
istics. It seemed of interest 1o compare tlutse resulhs witli those from 
samples of butter obtainerl from regions wlnu'c similar body did'ects liuve 
been reported. Normal sauptles were also )i}jlaim‘d for comparison, bhre 
of these samples were made available tlirough the courtesy of Dr. (J. 11, 
"SVilster of the Oregon Agricultural Kxjierimenl Stalioa, the other by l\lr- 
A1 Forte from the Mandan Creamery, North Dakota. The (-hemical con- 
stants and history of the samples are given in Table }). 

The data reveal considerable difference in the liarduess of the butter- 
fats with only a slight range in the iodine value. The hard butters (J, 2, 
and 5) tvere from sections in whiOi Jerset’s are tlie ]U‘e(Iomiiiatiiig breed 
and alfalfa hay is fed in large quantities. The grain ration is made iq) 
largely of barley and iniilrun, a small (piautity of linseed meal being in- 
cluded in the (‘oncentrate for ])art of the herds, fciamjjle 3 apiuireutly was 
influenced by the fall pasture; in addition, the mixed grains contained a 
considerable (piantity of oats. It is evident from the }uu*dness studies and 
the comments on the butters that those samples asso(dat(>d with alfalfa 
feeding are most abmnmial. HoAvever, barley wtis included in tlie grain 
ration for the herds from which the samples w^ere produced. Further- 
more, Jerseys were the predominating breed. Breed exerts a definite 
influence on hardness of butter as shown by Coulter and Hill (8). 
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TABLE 9 

The ehnnical ct>nf<lantK, hanltusn, hodi/ erilieismn and hi.slorif of nic 
commerciul saM2}lcn of hvMer 


riunnicn I cojistiinl s 


irardiiOKS 


Bully 

('ritii'ism 


S;h)1])1i* j 

iiumlicr ! 


Toclbio 

vnhie 

pl'V ('(.‘lit 


Hoii'lievt- 

Mfissl 

number 


H.'iponi- 

lu'.'ition 

viilue 


frilifxhfly enimlily nmi 
brittle 
Htieky 
JSbrrmnl 

Normal tint lirni 
Sliglitly erinnlily 
Normal Imt linn 


2().93 

2(i.-l‘l 


?>2,LS 

dl.tO 

;-:;L4:5 

31.81) 

30.(i!> 

32.58 


23(1,1 

2215.9 

230.3 

231.8 

225.9 


History of samples 
Brood of ooiv.s 

Place made “Tmlorni- "” ~ ' Feeds 

Bating 

1 , Klamath County, | Jersey ' ."Red cows j Alfalfa hay, cull pota- 

I Oregon ■ l j toes, barley, millrim, 

; I I j I and linseed meal. 

I L 

2 La Grande, Ore. | Jersey , Shorthorns ' Alfalfa, corn, silage, bar- 

I j 1 ! ley, millrnn, and lin- 

I ' I ■ seed meal. 

3 j Gi'ay ’s River, i Jersey and | j Gravss liay, mixed grain, 

\ \Va.sliington | Guernsey i I fall pasture. 

j ■ . . I : . . . , ■ — I ' ' ■ ■ 

4 i Corvallis, Ore. | Jersey i j Oats and vetch hay, clo* 

i j j I ver hay, mixed silage, 

i I i kale, millrnn ehief con- 

I . , I centrate. •• 

j ■, , 

5 i Redmond, Ore. I Jersiy i Alfalfa hay, barley, miil- 

I I I • : ; I : run,^ ami linseed meal. 

; ■ . . . . I • ■: ^ : . . 

<) , !M:nidan, N. Dak. | Mixed cows , Alixed hay (chiefly prai- 

i j all breeds j j rie) and corn. 

lAIillrun is made up of the by-products of flour manufaelure consisting of bran, 
middlings, and in some cases ground screenings. 

IBSt’ITriSION 

Changing from the Experiment Stalion herd ration, eomsisting of the 
herd grain ration, alfalfa hay, and corn silage, to Hie experimental ratioji 
and timothy liay or alfalfa hay, exerted a very profound influence on the 
eharaeteristies of the butterfat. The a^^erages of the etfects ^yere: The 
iodine value declined 4.4.0, the Eeiehert-Meissl number declined 1.01, but 
the melting point and hardness increased 1.82 degrees C. and 748 grams, 
respectively. The only change of any significance in the nutrients sup- 
plied yyas a decrease of 0.198 poimds of fat daily. This decrease in anxjmit 
of fat in the ration was apparently responsible for producing the hS?d> 
butters observed in both groups. 


Wamplc 

number 


Others 
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ihe oonstaiils, liaixliiess. ajul nielting’ paint oi; biilioi- obiaincd wlicji 
nsin^’ timolliy liay, alfalfa liay, ami beet palp wen*, not sijjcniliraiitiy (iif- 
leront. It is evirlont tliat tlie bit from eaeli of lliest* feeds exerts an {'qiml 
ei'feet on tiie eonijmsition of })ntterfa1 wlien fe<l in eombinaf ion witfi a low 
fat pTain mixture. These feeds prodneed a bard biitlei' not (am rormiipi- to 
llie ('liarael eristics nsnally associated with snixmior baiter. 

Imn-easiu^’ tlie alfalfa, in the ration to siadi an extent that 85 ]ter ct'nt 
of the total di^'estible Jiuti'i(mts were sii])p]it'd from it hroa^’lit aboni rattier 
marked changes in the Init.terfat of one Holstein 
The chief etleet was an increase of 4.5(5 in thi^ iodine Talue 
of 252 grams in the hardness ol 
decreased 1.64. These changes 


(iow used in tlie test, 
and a decrease 
f tlie britterfat. The Reichert-Meissl value 
; in iodine value eoiiform closely to ttiose 
reported by Iliehardsoii and Abbot (0) for butterfat from cows r(*strieted 
to alfalfa feeding. However, tliese workers report a “sticky’' body for 
these buttei’s which was not found in the experiment j’eported liere. 

Including pasture in the herd ration resulted in an increase of 13.17 in 
the iodine value without any effect on the liardness of the butterfat. With 
two indiyidnal c,ows the reverse procedure, if., removal of the cows from 
pasture to the basal ration, decreased the iodine value and increased the 
liardness of the butterfat, especially Avhen the decrease in iodine value 
was accompanied by a dei-rease in Reichert-Meis.sl iiiimher. 

The results with the cereals demonstrate that the effect of corn, oats, 
and barley are due to the character and amount of the fat they contain. 
Table 3 shows conclusively that barley feeding resiilt.ed in thf* jirodinfion 
of a hard butter, whereas corn and oats produce butters with a desirable 
body and tirniness. Corn oil, when ailded to flu* harley-ln’an ration in 
ciuantities equivalent to the difference betwi'en the oil content of the ])ai'ley 
plus bran and the corn plus bran rations, lirougbt about results V(.n’y similar 
to those produced when (-orn was ted. The.se experiments were nndonht- 
edly infinenced soniewbal by <mtsi<le factoi's not under control; however, 
the results are snihciently consistent to justify the above conclusion. 

The literature appears to show that the iodine value of the oil in a feed 
or rati<ni will be directly responsilile for the hardness of butterfat. Tliis 
apparently bolds true insofar as certain oils are concerned, but does not 
hold true in all eases. It is Irne that the iodine value of i'lV'differenciat 
largely determines the iodine value of the butterfat, P( 
seed oil increased the iodine value most with corn oil auHis help and 
following rather closely. Both tallow and butterfat boil is gratefully 
uiisaiurated had but slight inflneiice on the iodine value 
Coc.ouut oil being very highly saturated produ(*ed a bi 
lower iodine value and higher saponification value than yoi-k Ksperi- 
tion. Considering that the above oils were added to a r; 
plying sufficient total digestible imtrients to satisfy Ih 
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is Vi^ry evident that these oils modified tlie fat foniiiii”' processes already 
goiii'i' on ill, the animal body. 

Plowever, Ihe oils and fats in feed do not influence the hardness of luit- 
terfal 1o ihe same deu'ree thal they affect, the incline value. Corn oil in- 
fluenced ilie liardness equally as nmcli as the linseed oil. Examination of 
llti^ hniler ))rodnced durinji'llie feediuii,' of linseed oil revealed a somewJiat 
iirmer body lhau iliat produced duriufi,’ corn oil feedinfi'. The butter from 
corn (ul feedinji,' tended 1o lie someAvhat softer and mushy. Cottonseed 
oil, on the other hand, increased the iodine value but did not a-fipreciably 
di'crease tiie hardiness except, with one firoup of c'.ows; furthermore, the 
body of the* Imtter was <^nmmy and stic'ky and did not melt easily when 
lasted. Talhuv did not ap])recial)ly alter the composition of the fat or the 
hardness of the butterfat. Butterfat fec*din<r likewise did not alter the 
iodine value or Beiebert-Meissl number to any marked extent; however, 
it did increase very markedly the melting' })oint and the hardness of the 
fat. The butters in these cases ivcre tfuigh but not brittle, indicating 
fnrtlier change in the structure of the triglycerides. 

Recent exjieriments by Schoenheimer (12) may explain the failure of 
the volatile fatty acids fed in the butterfat feeding periods to appear in the 
milk fat. Ti^sing dentero-fatty acids to trace tlieir fate aftc^r ingestion, he 
reports that butyric and eaproie acids are completely oxidized (by mice) 
and only higher fat acids are deposited. 

Coconut fat unmistakahly decreased the iodine value of the butterfat, 
increased the saponification value, an<l markedly increased the hardness 
of the butterfat. The change ohsci-ved was dejiendeut on the initial prop- 
erties of the biiiterfat; since e,ow 419 was produeing a relatively noianal 
fat on the basal ration, the adilitiou of coconut fat did not produce a but- 
ter exhibiting a body of a firmer character than might be exjiected from 
feeding a low fat diet. Jn contrast., cow 151, already prodmnng a rela- 
tively hard buttej-, produced a veny liard, brittle butter, approaching 
crnmblhiess. following the coconut oil feeding. This butter was nearly the 
hardest produced during the experiment. The fats bad iodine values 
very similar to those observed in the roughage feeding tests; liOAvever, the 
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Cottonspcd oil feeding’ f>'ave liardiK'ss valnes (Miliroly out oi' line with IIh 
iodine value, espeeially in tlie g'Tonf) feeding' tests. 

Hilditeli and Sleio'htholine (13) and lianks and Hildiudi ('ll) have 
discussed tlie inijiortain'e of tlie saturated triu'lyiau'ifles in IVi'd iuipartiuu' t'> 
animal fats tlieir (diai’acteris1i(‘ {)i’ 0 ])(U‘l ies siudi as ineltiiiy poini and cousiv 
tence. In all the samples reported liy these workers tin' fully satui'ateil 
portions oJ thebntterfat were very similar in composition, hhtjlowine: th(‘ 
feedin>i' of oils the chan^vs of most im])ortanc(' occuiu’ed in the pi'rcentau'c 
of non-fully-saturated }.i'lycerides. When considering' these tindinys in re- 
lation to tlie results obtained in the ]n*esent study it appears that an increase 
in non-fully-saturated glyceridc's, in addition to an increase in the (piantity 
of nnsaturated aedds jjresent in the portion in'eviously non-fidly-satm’a1<Ml, 
no doubt jdayed an important part in tlie (diaiipt'es ohsei’vi'd in harilness. 
The decrease in the slojie of the curve shown by (krulter and Jlill (Hi may 
be explained by a more complete unsaturation of the non-fully-saturated 
triglycerides. In this ease the fully-saturated glycerides eould exert a more 
constant effect in retaining the consistency of the biitterfat. 


CONCLUSIONS 

1. TVlien barley constitutes 35-50 per cent of the digestible nutrients of 
a low fat ration containing alfalfa or timothy’’ liay, fed to daiiw cows, hard 
butterfat with a low iodine value is prodnc.ed. 

2. AVhen oats or corn are substituted for 35-50 ]ier cent of the di- 
gestible nutrients of a low fat ration, containing idfaifa ha\', fed to dairy 
cows, the physical characteristics of the butter prodmu'd fin* satisfactory from 
the market standpoint, and the chemical characteristics of the fat are mori' or 
less spei'itic for the type of ration fed. 

3. 'When alfalfa ha.v, timotliy hay or beet jndp are !!ed with a hiw fat 
grain ration to dairy cows, they exert a similar effect on the cOm])ositiou and 
■|)hysicai properties of bntlerfat. 

4. 'i'^’^heu oils or fats are fed lo dairy cows the rcMdting hiittcrfat as- 
sumes some of the chemii'al characteristics of the iat or oil Jed. 

5. When 0.6 pounds or mori' of linseed oil is l'e«l daily to dairy <'o\vs 
the butterfat produced shows a signiticant iiicis'ase in the content of ta1t\ 
aeids less saturated than oleic, acid, as judged by the increase in ditferemv 
between the iodine and thiocyaiiogeii values. 

The late Doctor C. 11. Ecklcs suggested this study. Ilis liclp and 
criticism in. planning and carrying out the investigation is grateluh} 
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SOME CAtTSES Foil THE DETEKIOIUTION IN 10 DAYS AT .ir..ri“ C. 
OF SALTED BUTTBK MADE FROM SOUR GliUAll' 

J. C. FLAKE* A^TD E. IL TAKFITT 
Dairy Drparlmriii, Purdue Univerxify, Lnfayciic, Did. 

ilneh rt'seareli work (4, 5, 9, 10, 11) lias b(.»cii done on tlu* problem ol; 
keeping’ quality of butter in eonimereial cold storage ; lioivever, less ('ousiti- 
eralioii (0, 13) lias been giyen to keeping quality of the butler while it is in 
tlie various trade cliaiinels and in the home of the eomsumcr where it may 
be held for periods of tiine at temperatures far too high for satisfaelory 
butter storage. During this time, when at relatively high teniperatni’os, 
some butter preserves its flavor while in other butter the flavor deti'riorates. 
In order to determine some of the causes of these flavor changes, this study 
was undertaken. 

An explanation of the possible causes of deterioration in flavor have 
been bacteria, yeasts, molds, the inherent enzymes of the milk, and chemical 
action taking place within the constituents of butter. 

For this study a number of samples of typical centralizer butter made 
ill Indiana and neighboring states were available. In addition to the micro- 
biological analyses, each sample was scored when obtained ami given a keep- 
ing quality’' test which consisted of holding the butter for 10 days at 35.5® C. 
and then reseored. The scoring was done by Dr. B. E. ITorrall and the 
scores ivere then checked by tlie authors individually and avt'rage scores 
recorded. The butter was examined bacteriologically, after incubalion, in 


THE KEEPING QUAIATY OF SALTED BUTTER MADE FROM SOTUi CREAM 

In this study 504 samples were examined. The butter ivas maniifaeiurod 
ill a nine-month period starting September, 1936 and the luinihcr of sam- 
ples received each month was approximately the same and trom llie same 
eroameries. The drop in score in samples of butter during the 10 day hold- 
ing period at 15.5 ® C. is shown in Table 1. 

It may be assumed that butter which does not decrease in score more 
than one point will stand up under the conditions of refrigeration used by 
distributors and consumers. As shoivn in Table 1, 25 per cent of the samples 

Received for publietitioii October lo, 193/. 
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1 The data in tliis paper was taken, in part from a thesis presented by J. G. Hake in 
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TABLE 1 

scorfiaftertOilaysatla 


0.5-1 


214 


Drop ill score in jioints 
1.5^ 
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TABLE 2 
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91 or more 
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2.0 


0 



Original Score 

“ 


89.5-89 

38.5 or less 

157 

I ' 255 - 

63 
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o.os 
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• 38 

37 


.won/o^ftl!^b)me/uM^it^ *" 1“" original 

iisnl. Tlio hnik of tlie saninlo “oasured by tJie method 

a.id 89. lloweve 10 ^^ “'isi-al scores between 90.5 
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wide], did not de,.rea.,e in .scn-e rnKUb,” Tv”* 

dee..ea»e .„ score of the buOer scoring 90.5 to 90 was 0.8B p„i„,s aTl 27 per 

TA BLE 3 
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c'oiit of the SinTii)lps retained their oripnal seore. ]>niler whieli .seored ])elo\v 
88.5 sliowed approximately tlie same ih-up in seore and AvliJi the saint' jitM'- 
eeiitag'e of samples decreasing in seoi-e as <lid hntlei' sroriiig SD.d lo Ml. 

In Table 3 are presenled data showing the relation of lln* moidli in whitdi 
the Imtter mtis raannfaeliired to decrease in score in ,10 days ai 15.5’ r. 

The Imtter mannfat'tui’ed during tlu' colder months of the \'ear ^how(>ll 
no signilieantly belter keeping (piality than butter nuule in tin* fall nr spring. 
In January, butter of the jioori'st ket'ping tjualily was mannraeturt'il. while 
in April the butter of the best keeping {piality was maim fact nrt'tl fif the 
months studied. .Howe^'cr, in May, the keejiing (jnality di'cri'ased ajiproach- 
ing the median for the period. 


the INFLUEXCE of the microbiological context of the m'TTl'.R Ul’ON ITS 


KEEIU.NG QUALITY 


In that butter consists of 80 per cent fat. M’hicdi is an inert material to 
many micro-organisms, it presents a microbiological jn’oblem. eniiialy dilTer- 
ent from that of other dairy products. This is further emphasized liy the 
fact that butter is an emulsion of ■water in fat, while in milk and mo.st other 
dairy products the water is the continuous phase. 

It was deemed advisable to study the general micTose.o])ie. picture of the 
butter flora to determine Avhether or not micro-organisms Aven,' the cause of 
the decrease in score. This was done by preparing a samiiU* of eenlrifugaliy 
si^parated serum using tin* method develoiied by Hamnj(‘r and '.Xelsmi (3) 
and staining with the technique of Newman (7). 

The examination of .103 samph's of butter wlihdi had dr«>])ped from z<*ro 
to four points in score during the holding period reveah-d that tln'i'i* was a 
limited relation between the microscopic pictnn* am] the di'crease in score. 
In general, it tvas found that large nnmbi'rs of rod-sha].){‘d organisms 'wina* 
found in butter having poor ki'eping (piality. These results an* similar to 
those reported by Nelson (B). No relation was found to exist bc'twoeii the 
decrease in score and the numbers or arrangement of cocci contained in the 
smear of butter serum. 

Previous workers (2, 3], 12) have (uuh'avored tu determine the influence 
of proteolytic and 1i])olytic organisms upon the kei'piiig quality of Imtter by 
enumerating the numbers of these organisms in freshly manufat'tured but- 
ter. Since there are a number cJ! factors <.i1her than linie and temperature 
of incubation wliieli aflVc.t the growth of micro-organisms in butter, a study 
was made to determine the nninbt'r.s of proteolytic organisms in the butter 
at the end of the holding period of ten days at 35.,)” C, 

At the conclusion of the holding jicriod, th(» samples of butter were plated 
on tryptone-skim milk agar for the pur})ose of detecting proteolytic orga.n- 
i.sms. The composition of the medium used, as modified from the casein 
containing medium suggested by the American Dairy Hci<mce .Association 
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Batter (8), tvas 
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THE G()1I11ELATI0N BETWEEN OllGANIBMB Fr)rx MICRO. 
SCOPJCALLY IN BUTTER SERUM AND THE C CADE OP 
CREAM PROM AVHIGH THE BUTTER WAS :M A D E 


THEODORE I. HEDRICK 
Montmm State Colic ffe 


Qiiulity ill butter is becouiirig a more iiiiportaiit issue to tiie indiistiu’' 
each year. Since butter quality depends on the grade of cream, the cream 
usually has been graded in accordance with the kind of butter it will make. 
Grading is accomplished by the senses of taste and smell. In this study an 
attcmipt was made to determine the grade of cream by a niicroscopie exami- 
nation of the organisms in the butter .seimin. This also included studies on 
varied lengths of storing butter, effects of culture, and a possilile relalioiisliip 
between specific flavor defects and certain niicj’o-organisms. Not all deteri- 
oration of cream is bacteriological so the grade may be lower than the 
organisms and their action ’would indicate. 


PREVIOUS INVESTIGATIONS 

Nelson (1) studied microscopic slides of butter 'with tlie view of prcdicl- 
iiig its keeping quality during storage for 7 days at 21" C. ('.lumji.s of wcdl 
stained thin rods were generally a sure sign tJiat dol.criorai ion wwuld take 
place, especially in nnsalted hatter. Tlio keeping (juality was correctly 
dicted on 9(i.4 ])er cent of the coinmercial salted samples, 79.11 i)er cein of 
the nnsalted and 84.9 per cent of tlu* exhibit ion butler. 

Nelson and Hammer (2) foiiiul that l)ul1ei‘ ('iillnri! sh’e])toi' 0 (‘ci gfmerally 
developed little or not at all in salted hutbu* held at a favorable growth tem- 
perature. Organisms other than streptococci sometimes showed growtli. this 
growth depending on the sjiecies ]>resenl, in nnsalted butter bolli strepto- 
cocci and organisms other tiian strejitoeocci develo])ed at a favitrnble temper- 


Macy, Coulter and Combs (3 ) obtained decreased counts on sailed butler 
held for 30 days; molds 66.7 per cent, yeasts 80 per cent and 73.3 per cent 
for bacteria. These decreases did not follow a consistent pattern. 


PROCEDURE 

Cream of all grades was procured and scored by two experienced judges 
)rding to the grade of butter it would make. Sweet and clean cream 
cb should imodnce butter scoring 93 or above was graded “exccdleut,” 
u and sour cream scoring 911 to 92| was graded “good,'' and cream 
ded “'fair,’* which scored 90 to 91 was sour with some oft' flavor. Cream 
RccolY('d for pmilt'ation Jiuiuury IS, 1938. 
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scdriug ])i*lt»\v !)(^ was li'radt'il “pDor.’’ Aflt'v scoring' a microscopic slide 
was prepared frojn each sampi(\ The creaii\ was paslonrized al (j8 to 71'’ C'., 
iit'ld J'((r hO miiint(‘s. cooleil to 7 ' (h, licld over tiig'lit at 4° churned itr a 
small exj)iM*i]mMilal churn, huttermilk drained, Initter waslied. salted and 
Worked. A satnple oJ' buth’r was Dien taken in 4- outu'e bottles and liehl at 
4 until slides were pi-etattaal of it. 

('ream slides were pr('])are(l by the hhty (4) method. It consisted ot' 0.1 
ml. of cream, one drop of sterile wat<-r, and one drop of Mayer's egg- 
glycerine iuixtur<’ spread on onedialf the surface of a slide. This was dried, 
dipped in alcoliol for dO seconds, dried and immersed in xylene for fw<^ 
jninntes. dried find stained for one minute in nudhylene blue. Butter slides 
were lurp.ii'ed according to Nelson and ITfunnier (5). Alelted butter AViis 
cenO'ifuged in a se))ju*atory funnel and the non-ffitty layer, sfU’um, ilrained. 
One hundredth of a ml. was spread over 1 s<pnu'e ('out imeter, drifn'l, slfiined 
■with Newimm staiii Aij. washed, dried, and restaiued with methylene blue. 


RESULTS 


One hundred and thirty samples were studied in the pireliininary W’ork 
to aefp.iire a knowledge of tlie mieroseopic appearance of butter slides for the 
grades of cream ^‘excellent,” ‘‘good,” “fair,” and “poor.” The follow- 
ing appearances of butter slides were correlated with the various grade, s of 
cream: (1) Butter from “excellent” grade cream .showed a few well stained 
micro-organism, s. Those pre.sent were cocci singly, in pairs, or chain, s. The 
use of culture increased the number of organisms present. No rods and only 
a very few yeast.s were ever seen. (2) Slides of butter from “good” cream 
hiid a large number i)f tvell stained miero-organisras most of which were 
cocci .singly, in ])airs, or chains, A very few partly decompo.sed cells, occa- 
sionally occurred and a very few yeasts or molds. (S) “Fair” .grade cream 
gave butler whose slides had au exceedingly hirge nuniher of well stained 
])iie]‘o-organi,sm,s. Most were cocci sijigly, iri pairs, and in ('bains. The 
slides fre(picntly slmwecl many pcjorly .stained and partly decomposed cells, 
a few I’ods, yofists, ajul molds. (4) Slides from butter made of “poor'’ 
grade cream had a large to eimrnmusly large number of organisms, a major- 
ity of tlie.se were slaiiual poorly and partly detiomposed. Often .slender rods 
f-xisted: many tinu's yeasts and molds were present. 

The results of the study were grouped according to tin' grade of cream. 
()n table 1 are tabulated the studie.s of butter made fi'om cream .s(*nring 
“excellent.” A total of 144 different samples of butter was ('xamined, of 
which 44 were stored for 1-4 days before preparing the slides. The grade 
was determinf'd correctly by the micro.scopie examination on 90.9 per cent of 
the samples. For the 7-day holding, 95.4 per cent of 22 .samples were cor- 
rectly graded. Of the 5(1 samples ludd 14 days, 89.3 per cent w(‘re graded 
rigidly. The fourth group con,si,sted of 32 samples held 30 day.s, and .93.7 
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QUALITY IN BUTTER 


y)iM‘ cent were graded aiieiirateJy. The a\’erag'e of the four hohiiiig yM'viods 
was 91,6 per cent eurreid out olul43 sajnp]es. Th<* innu})or of siuiiples of 
other grades ineorreetiy calh^d ‘Srxiadleul’’ waB :).(> pcj- cent of iLih 

in the ‘tgood” cream class, 1.8 per cent of 159 iii th(‘ “fair'’ elass am! ■1.2 
])er cent of the 97 “poor” cream samj»les. TIub is a tola! of 1.9 per eeni 
nii.s-garded as “excrdhmt” from 371 sainpJes, 

TABLE 1 

BvHer ehtmwd, fmm “ cxecUeni^ vreum. nmring ^^} or ahttve 


Table 2 contains Ihe information on bnller churned from “good'’ ei'cam. 
Thirty-three sample.s were iield 1 to 3 days and 03.() per cent were grailed 
correctly, 24 samples held for 7 days ami (>6.0 per cent graded correctly, 37 
samples held 14 days of which 43.2 }»cr cent were grailed eorivetly. In the 
group held 30 days, 64.5 pm' cent were graded corrtadly from 31 .samples. 
The total of the four holding periods amounts to ;i pm'c<‘n1agt? of 58.4 right 
from 125 samples. The pcu-eenlage of other gi'ados it(c(»rrec11y called 
“good” were: “excelhmt” 1.1, “fair" 27.6, and “jmor” 19.5, giving a 17.2 
per cc'iit total on the three grades. 

The lahulations for “fair” cream was re(*orde<l on tahh? 3. The group 
stored for I to 3 days contained 57 samjdes and only 13.9 per cent were 
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.uiauh'd. In 7 day lots 00.0 ]i(T were aseerlained rightly 
fi-diu 20 .samples and 40.0 per rent of tlie 40 samples in .storage 14 days. 
h\)i’iy-t\vo samjdes were stored in the 30 day lot of whicdi 35.7 per cent "were 
gi'aded correctly'. The joercentage correctly graded was 42.7 for loO sanii)lcs 
in all four storage groups. Other grades erroneously calle{l “fair” consisted 
of ■‘e.'teelhmt” 0.7 per cent, “good” 10.3 jtei' cent aiid “p)oor” 22.6 per cent, 
giviiig a lolal of 12 per cent from 365 samples. The.se re.snlts seem to indi- 
cate that hutfer from cream scoring 90 to 91 cannot be accurately graded 
by the .microscs»pic method. Factors sneh as chemical action and absorbed 
flavors a{)par{U]t]y have a more important role in lowering cnann to “fair” 
grade thaji was the case in the two bigbei* grades of cream. 

TABLE 3 
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24 1 

27 

Number missed 1 grside too liigli 

19 

3 j 

9 1 - 

13 

Number missed 2 grades too high 

O ' 

5 ■■■ ■ ■ ■ !■ 

15 .■ i ■■■■ 

1 

Nmiil)er missed 1 grade too low 

11 

0 j 

0 . 1 ". 

13 

Per cent graded right 

43.9 

00.0 

40.0 ' 

35,7 

Table 4' slious the results for 

cream scoring 

below 

90, “poor” 

grade. 


»Seven1(am sami)les were held 1 to 3 days and 47.0 per cent graded properly. 
Of the 10 held 7 days 70 per cent were given the correct grad(‘. Foi" 14 day.s 
62 samples were stored, of which 54,8 were gradecl accurately. A percentage 
of 38.5 was coiu’criy graded for the 8 samples stored 30 days. 

A smnmary of the four groups shows that 97 samples were examined and 

TABLE 4 

IJiitfrr churned from “poor’’ cream acoring hdoio 'JO 


St(H‘age Period 



; 1-3 days | 

7 day.s 

14 day.® j 

30 day.s 

Total Sainplc'.s 

17 i 

10 

62 

8 

Niimlier graded right 

^ 8 

7 

34 

3 

Number graded wrcj ng 

9 

3 

28 

5 

Number graded 1 grade too high 

8 

1 

11 

2 

Number graded 2 grades too high 

1 

1 

15 

O 

Number graded 3 grathis too high 

0 

1 

2 

1 

Per cent gi-aded right [ 

47,0 

70.0 

54.8 

38.5 
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5o.6 per cent oJ: these t'erreetly ji'ruded. The ‘‘excellent,” fi'rade evnvueously 
ascertained as ‘‘poor’' ^vas h.t per cent, “good” 15.1 jjer eeist and “rail’” 
27. G per cunil, making a 1o1al of 15.5) per cent for 427 .saiupi(*s, 'Thi^ niicro- 
seoj)ie examination was sncce.ssful in determining tlie g!-ade for “'jKioi'"’ 
cream in only ahf)u1 (ii'iy per ecmt (»i‘ the eases. This was e.xplaini'd hy the 
fact iliat many times a large; number of the micro-OJ*ganisms had >M,jtipleie!y 
deeompos('(l, thus giving ihe appearance of a liiglnn* grade. 

Altogether 5‘24 sani})!es ('uni])osed the entire study of the four grades. 
The pei-centage deterjiiined <'orreclly equaled Gl.S. 

A comparison was (‘onducted tin the same butter, one sainph' held 1 to 
d days and tin' other GO days. A total of lOd c.imrnings was studied consist- 
ing of “excellent ” “gtuid” anil “fair” grades. In holh stoisag*- jn'riod.s the 
sajiie [xn'centage of G2.2 was graded correctly, imlieatiipg neitlier Ijoldiiig 
period was advantageous. A clnnige occniTcd in tin* butter iniero-tiora dur- 
ing the :i{) day holding, but this change caused some samples to be graded 
eorreetly that were missed in the 1 to 3 day storage and vict; vei'sa. 

Culture organisms wen* athhal to approximately half the entire sa.mph*s 
studied. Tlie eonchnsions drawn fi'om the results on the .iVuu* gi-ades hidi- 
cat.etl that the presence or abse,nce of culture organisms did not inllnence the 
accni-acy of the microsmijiic detei-minalions. Tlie imm])e3* of cultin't* organ- 
isms was considerably gi’cater i3i butter from “exct'llent” cream than from 
“fair" cream whi'ii adding tin.* same amount. This seemed m verify the 
fibservat ion that enltnri* has more etfect. on liigh fjuality vuvaiu than on 
pioorer crea.in. 

tSam{)Ies of tin* “ fair" grade were obtained from connnei'cial plant opt'ra- 
tions to eompiart* vviih llmst* clini’iiod by tin; laboratory prticedurt*. Of tin* 
55 eomnn'feial samjdes fiU.'t per cenl. were eorreetly gradetl ainl 4s;. 1 ptn- c.eiii 
of ibe Idli laboratory sauiples. 'fliti rlifferenct* was not consiijtn’ed larm* 
(‘jnmgh io unu't* than suggt'st lhat the commereial samples mi.nlil Ic* a Iriflo 
h.arder (o gratle eorn'eily. 

A study of tlie data on butter slides for a ])ossible corri'lalion betwi'eri 
eertain niiei-o-organisms and sjieeific flavor defect in cream was jit'gative. 
The only means of distiiignlshing among the stained micn-o-orgaifisms was 
in size, sliapte, and whether they occurred singly, in ]>iiirs, or in clumps. 
This was insultieh'iil information to correlate organisms with sjieeiiie flavor 
defect in the cream. 

SUMMiUtY 

I'he data reetn-ded in the study consisted of sample nnmher. cream scort*. 
critieisms of flavor. a])pearance of the cream slide, and ap])earance of the 
stained bnlter st'imm. 

In tlie preliminai'y work lot) samjjies were studied for the purpo.st* of 
determining the microscoiiie a])poaranee of the blitter serum. This informa- 
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s(^op(‘ iiTuI -flu' <i’i“K{c of eroain ijrediftted. Of llicwe 524 samples, 14o mme 
.from 1h(' ” group and .131 (91.0 per eenl) ^^'el‘e given tlie eorreet 

grade. i)» Ihr.' ‘‘g‘of)d” group there •were 125 sanii>les. ftevenly-tliree (58.4 
])er e('iil) wen* a(n';arat(4y graded. One luiiidred and fifty-nine samples of 
fill* '' fair" grou[) were examined and 08 (42.7 pi'r rent) had the right grade 
predicted. Tn the last group 52 (53.0 pei* cent) of the 97 ‘‘poor’' group 
samples were graded accurately. This seems 1o indicate that the niicro- 
seopie examination was fairly accurate in distinguishing butter made from 
“exeellejit” cream, but for lo-^ver grades it was not a reliable method. 

Stoi’age periods of 1 to 3 days, V days, 14 days, funl 30 days did not 
materially infllueiiee the number of grade.s determined correctly. This was 
veritled by a trial in wliieh oiie-half the samples was lu'kl for 1 to 3 days and 
the remaining samples 30 days. The percentage determined correctly from 
]();> cdnirmings was the same (62,2) for both storage periods. 

Tlie presence or absence of culture organisms did uot ehect llie micro- 
scopic grading. 

The resiiifs on studies of the “fair’’ group indicated .samples fi'om com- 
inetvial churnings were slightly more difficult fo grade correctly than those 
from the iahoratorv procedure. This was appai’eutfy caused hy the differ- 
ence in handling conditions. 

The two appai'ciif reasons for not being able to determine the “good,” 
“fair,” and “]R)or” grades as accurately as the “exci'lleut” grade were: 
(1) fjow scoring cream was not always the result of bacteriological action 
but was caused by chemical action and absorbed feed flavors. (2) Tlie 
otiiei* rea.son was the contamination by organisms snb.seqnent to pasteuriza- 
tion of cream and during the eh'urning process. 
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NOTH nx VH.n>ET UVA) ItiLK AiSAl? Pn,U !')lvrK( ^.TU.)N 
OF Ks('ni-:hi(AiiA roLi 


XO],’>4A'N 4. \Xi. I’AVL H. J‘iMi KK'I'T 

lUtfli rh»linjHHi! Lahiii'iiliH'ih ■\fiiiil Jtiliii.snu 4 ’’ (’<>., i'U'dtii'iriili , J ntiiiuut 

Since (tf j|i(* \^ni'k' u,>inp' In-.] I5i!!> Aunt- Inr 1hi‘ Ac- 

Icciion nf Kscht r'n-hut fuli hjt'; on ;i icai laiwiralofy scale, lunv- 

Avilli is rcfxirlotj a praclica] a pplifaiioii 1lial yiclAetl sueli satisfactory .rosiills 
liiat it appeal's woiMliy of incntion. 

A <!airy. located in {hh* of lia‘ Xortli toculra] Stall's, was difficulty 

witli a rc-conlauiinatioii iy Ksclit-rirlna coli after tlic uiiik recidviHl a iicaf 
ti’caiinciil of 17t) for AO tiiiinilcs. Tiic tirsished lirodud of This dairy 
could not he markidcd utdess the inaliM'ial was free from Hsrlu rirhla coll. 
]1 was feared that perhaps the organism was getting' into the hi'ated milk 
from the spray pond water which was used as cnndmisiuc -water in llie 
evaj)ora1or and dryer. Ju an a11eiii])i to trace tiiis .souree of bUchcricliiti 
cnli. tie* authors were invited :‘,s eeiusuitants. 

Samples of tlu' milk, sisnirt'd at various })oints in the process after the 
milk had been Inmied as deseribed ahovm wio’e tested for the presence of 
Kschirrichli! mil. Two ditVerimi methods were used for the detection of the 
ornatiisu) ; iiamciy, (1 ) itiociiialliiy the milk into l>ri!Jiant Cd'cen idle T>roth 
2X' Medium for the pri'sumptive test followed by strcakititr on Eosin- 
Arelhylene Idiir Anar from the tubes !haf shon(*d yas production, and. (2) 
idatiny tlu' milk dirc-ctly. usitty \’io!el Hed idle Anar as the medinnn 
the last named medium the oryanistn pi'oilm'e.s small, juirplish red colonies 
wliich tiri’ surrounded by a Aone of pi-eelpilati'd bile after an im-uliatioii 
jiiu’lod of JH to 2-1 hours at o7'' 

Over a Imndi'ed samples were tested for the pi-esence^nf Emhi richia coll 
iind in every instance when fypimd eolonies of this org-anism deTcIoped on 
the Violet Red Idle Agar in It't to 24- hours, correspomlino-. eotitirmed-pusitivc 
results were obtained in -k'^ liotirs using; the otiier method. On the other 
liamd, wlieu gas was ]irudnc<‘d iit tlie fd'illiaut (Ireen idle P>ro1]j which gave 
a s])urious test on the coutiripatlou medium, tin typical colonies were 3 n’o- 
dueed on the Violet Red Rile Agtir. so that, during the jiratdie.al a]>j>liea1ion 
of tliesetwo metlmds in the deleelion of E.svhcricltl<! eoll, perfect eorianalion 
tvas obiained. 

T’'sing the direct plating method that gave results in 3H to 24 Itours as 
eonipared to the 4H hours required by tlie Rrilliatil Oreen Idle Rroth and 
Eosin Aletliylime Idne Agar inetlmd. chatiges eould be made williin 24 lionrs 
after the stnn])les were talceu to correct or idiiniuate eoitdilions that were a 
Hcci'ivfd for ]tu)tl!<'aiiini Atarcli 21, IP.'tK, 

">09 
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ip soni-(H* or re-coirtaniination: 
ed before 48 lioiirs, ] ’ 

Jtpsed after the samples rvere taken. 
av('(l by aeeeptiiig 

1 liie }ieei‘ssary corrections and alterations to he made before the day’s 
■xdni'ing started thereby maintaining the daily production sehedulp 
' 1 ‘csidls obtained raise the question, -When Escherichia coU did 
ts an])f>arane.e was the reeontamination sufficiently heavy to make 

these nndhoda equall^v sensitive f ” In this study no attempt was 
O delennine the relative sensitivities of these two media. Never- 

the faid remains that, rising the results obtained with Violet Red 
nn- io solve the practical problem described, much time and material 


Whereas if the results were not 
no ehanges could have been started until two days 

-- Hence much time and expense 

the results of the Violet Red Bile plates which 



LEUCOCYTES AYD THE METHYLEYB BLUE RED UUnoX ^I'EST' 


N, J. STBYKADKA an!> H. B; THOEIS^TON 
Di'pnrtmeHt of Dniri/inf/, luiii^rdly of Alhcrla, Edntouho), (Utmula 


Thtrobsen'ation is iiot infre<iH made tlrat .soitie xf milk 

appai’entiy of low baetei'lal eijiiteiit havo iinexpeetedly sliort vcducliun liiui's. 
it lias been (nistomary to exjilain tliis plienonicrioii by assnmiiip' a redui'in^ 
activity foriiiilk leucoeytes, altiiongh nneqnivoca] acceptanee of lids explana- 
tion is not fdways pi!ssib!(i“ in the absence of any iiiore ade(piat(> measure of 
bacterial nninbers than the nietliylene blue reduction lest its(di‘. In llie 
present study an attempt has been made to use more didicale ci-iteria of the 
intiuenee of bacteria on the reduction times of such ini Iks tlum Ihe j)late 
count or a cursory preliminary microscopic examination of the milk. 


HISTORICAL 

Skar (6) demonstrated reduction of inethylene blue in sterile milk by 
ieueocytes from the lympli gland of a steer. He believetl Ibat a huicocyte 
content up to approximately 6.7 million per ee. cannot reduce methylene 
blue in milk in the .standard test but that leucocytes elfect reduction of the 
dye if they are kept evenly distributed by periodic agitati(m of tlie milk dur- 
ingvineubation. 

Bartliei (1), althougb rtTHtgnixing the reducing powtu’ of ]eiic<;cyt(‘s. is 
not kielined to attribute to this power great importance in milk coiiind. 

Wiison (9) concurs in the opinioii that humoeyte.s arc a faidctr in the 
reduction test but was unable to etBad any maidviaf detirt'ase in “aerobic” 
reduction timesof milks to which suspensions of rabbit lfM)coc\ics were 
added. 

Uamsdell (5) observed a genernl but not direct relatiou between tbe 
reduction of resaxurin and tlurlemmcyte content of inilk but was niiable to 
d<‘monslj-ate reduction tvf either lesazinun or inethylene bine by washed Icn- 
cocytes. He believed “the cause of reduction must be the result of the 
presence of substani'cs associated with cells, or sub.stanees jjrc.scnt. in abnor- 
mal milks in amount comparable to the cell content.’’ 

Devereux and Bryan (2) aiuL Hastings (4) regard leucocytes as bi'ing 
significant in the reduction test, at lea.st in better class milks. 


.METHODS 

’fbe ti‘chni(iue of collection and analysis of the milk samples is described 
elsewhere (7 ) and will not be repeated here. IMate counts are not ri'iiortcd 

j'or puiilit'.'ttion .Mjo'cli CO, ItCLS. 

1 Till' ('ont.'iiiu'd iitU'i'in iii'i' taken from a thesi.s presoiiiod by JSi. .J, iSiryiaeikii 
(lunv fiispr'ctor of P.-iiry Proiliu't.s, Dairy ami (kibl Storage Ermieii, Domiiiioii Dop.'iri.- 
ment of Agrienllinv) at llie t*aiv*er.si(y of Alberta iii p.artial fnltifment of tiie repnire- 
jiieiUs for till' (legri'o of Master of Seieiiee. 
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us tiloy were 1‘oiiiid to contribute praetictallj'' nothing to the study. The 
Di’ecd connis refer to bacteria only and the number of examined fields from 
■\\'hi('h tlii'y were computed is in eacdi case cited except when tlie: ba.cterial 
coniinit w'as in the millions in which case usually 5 inieroseopie fields per 
Knu'd smear were counted. 

The Ipucoeyte counts are computed from the examination of 60 niiero- 
scopic fu'lds })er Breed smear except when the count was w^ery high in AThicli 
('ase fewer fields were observed. All cells other than the cells of micro- 
organisms w*ere classed as leucocytes and difi'erentiation of kinds of leuco- 
cytes was not attempted. AU bacterial and leucocyte counts are on a per 
cc. basis and the methylene blue reduction times are reported in hours and 
minutes, 1 : 45 meaning' 1 hour and 45 minutes. ■ 


CORRELATION BETWEEN LEUGOCYTE COUNTS AND REDUCTION TIMES 

The coefficient of correlation bet\veen the leucocyte counts and the 
standard methylene blue reduction times of 158 samples of aseptically-drawn 
milk was found to be 0.698 ± 0.027. This constant as a sole criterion is not 
sufficiently high, in the opinion of the authors, to justify the popular 
assuDiiition tliat milk leueoeytes reduce methylene blue in milk. 

THETNITIAIi BREED COUNT 

The initial 1000 field Breed counts are available for 95 of the 158 samples 
of milk and show that in the large majority sufficient bacteria were probably 
present to aeeoiint for reduction tliroiigli bacterial action irrespective of the 
leucocyte count which sometimes was A^’ery high. There were a few exeep- 
tionai sainjfies having leueocyte eounts over 1 million, reduction times of 
less than 10 liours and low Breed counts. There ^Yere also 6 samples with 
low’ iencocyte and Breed eounts and short reduction times. It is proiiable 
that the initial 1000 field Breed count when applied to this tyfie of milk is 
not a sufficiently precise measure. (7) to Justify a conclusion from the fore- 
going data further than that in the majority of the samples the bacterial 
content was high enough to account for reduction of the dye independently 
of the leucocytes. 

THE BACTERIAL CONTENT AT THE TIME OP REDUCTION 

It has been shown that in samples of this class of milk about whicli tliere 
is no Ruspieion of abnormality the bacterial content at the moment of reduc- 
tion is many millions per ec. as measured by the Breed count (8). It ^Yould 
appear sound to aR.sume that in such samples the only practically significant 
reducing infinenee is exerted by the bacterial ceils. In our present state of 
knowledge the number of bacteria at the time of reduction seems to be the 
most precise criterion of the preponderating influence of the bacteria on 
the reduction time. 



TliH .METHVLEXK IJLUE KEinM ’TlOX TEST 




^i’hc (‘oujit.s ai tlic nioineitt of' radiii-.tioii waia* i'oijiu! {o lit* ovar dO 

itii!Jiuu 111 uf -10 saiiipit^s of asaptjf'aily-dnnvii milk. rfclui-'l ion lirm's 

of 1!) of thoso saniplos wci'o loss ihaii 10 lioiii's but the ilrord i*oviu1s on rt‘dm<- 
rioii of 7 of ilis'se wmiplos wore ovit 00 milliom The romaiiiiiip^ .12 milks 
(lables 1 and 21 are inlm-eslin^ oxoopl ioris. 
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Tlu* iniliai |>late. eonnts of lliesc* 12 exeepi ional. milks varied from oO to 
7000 per re, but the iiiilia! llres'd etmiUN were in some eases rather idyll. The 
2000 field Jfi'eed e.oiint at j'eduelion was in only 1 sample over O.b million 
while lhi.' leneoeyie eouiils were low i h‘^s tlian 1 million) in 2 samples. 

These data are not elear-ent evidenee iiiat tin' leneneyi.e'^ possessi'd a 
redueiny power. From the jininl of vi(‘W of unmiiers only ii is difOenit to 
attribute to 4- million lemsieyb's in one milk a redueln**' power of 1 : 45 and 
to 3,5 million in another a rmliieinp; yKnver of -7 ; 15 while it took IG million 
in a third 1 ; 45 to rednee the dye. Hampies 0 and 12 wei-e low in leneoeytes 
and in baeteriul eontenl at reduction. When ilie.se two milks are considered 
witli the six exceptional milks menlioncil in the preceding section entitled 
Ilia hiifial Brefd douiil (one of whii-h liad a rednc.tioii tim(' of 0:45. an 
initial 1000 field Breed count <if (iOOt) and a , leucocyte count of l.'sO.OOO) tlie 
rediiciii'T jiower of tJie leucoi-ytes is not a tempting’ exjiianatii.ai of the short: 
reduction times. 

For rcsoareli jmrposes in this laboratory the standard methylene bine 
reduction test is routinely supidemented by (lie moditicil reduction test 
(hourly or half-hourly afrilation of the tubes dnriuf^ immbatiou). Occa- 
sionally sampje.s of asepticallj^-drawn milk were encountered wlntfh had con- 
siderably longer modified than standard reduction times. In each case 
where the partieuiurs of the animal giving siicdi milk was available a liistory 
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of udi’cr aiiuuriiKiliiy \v;is rtmiiil- sut'ii milks, i'(*])t)rt<*(l ni lahlc 

ii is rvid.-iit liial bad-.a-ial action was raspoiisililc* tor tlm luodificil lint iml 
the ^taiaiard redurt ion limes. 

'riieso i-e-nliNd.. ii.,1 eoulirm Skai* s tli'-nry that s]iorleiH«d redueiiun limes 
in liie iiiMdilits! le^t are due !n Itie nmre even dislrihidiou el* the lenroeyles 
iieeanse of ;mi1a1ion. A iViV s.ajni>ies of asejdieaily-dnnvii milk of short 
slandai'd redueiidu limes, ineliidin.- ^'^**dhes .11 and 12, were eiK'onidt'ied 
whieh when slmkeii immedialely al'ler reduet ion had seennd rednet!(m limes 
varying up in ii) p, 12 hours. It i>^^ indef>d, diilieidl to ama'p! tlie rediieinti' 
]>o\ver ei' the ImasK'yies as tiie exiilauai.iou ot^ Itiese ohseiw'ul ions. 

11 is douhtrul if tile '2()()() Held Itreeti eouiit is suflieieiil ly aeeiirale to 
juslify the eonelusi.ni l!m1 phayeeylosis was resimnsihle for hnver Jlreml 
eounl's at tile time of reduction than iuitiaily in any ot, the.so miilis. 11 is 
]aissi1)]e tiiat haeterial rt'ju'odiK't ion was eonlinuous in ml of thesi^ milks !)u1 
wis not apjmreiit heeause of pha.U’ueyl ie aetion ot tlie huK'oeytes. Xothiiifi 
was observed that eansi'd suspit'ion that this jihcuomenon was o])erative and 
the modified reduelion times of milks 11 and 12 are not in supj-iorl ot siieli a 
theory. 

TilE ADDtTlON Of'' LKUCOOliTES TO AIJLK 

hi 1912, Skar (Hi iv})nrled the reduelion of methylene blue in slerih> milk 
by an added suspension of ieueoevtes troin the lympti ‘I'lain.l of a steer, (jay 
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fiiKl Oram (3) (l(?moij.si, rated the reduetion of nieOiyleiie blue in sterile broth 
in the in‘{‘,s('uee of ieiicoeytes. The failure of the leueofiytes to reduee uiethj"- 
h'ue blue .similarly in the presence of a streptocoe.eus filtrate was ascribed to 
a leucoeyte-destroyinj? activity of “streptucoecus leueocidiu. ’ ’ 

In the present study blood was drawn aseptieally from the juyular vein 
of a Jersey eow into a flask of sterile pliysiolo<rieaI .saline solution. The 
leueocytes were separated by re])eated centrifugal ization, decantation and 
wa.sliing in sterile saline solution until linally a clear .suspen.sion of approxi- 
mately oOO million leucocytes per cc. was obtained. This suspension as well 
as clear seiTiin ami a .suspension of the separated i^ed hlood cells was added 
to milk drawn asceptieally from tlm udder of the .same cow in varying .pro- 
portions as outlined in tabhi 3. The animal from which the blood and milk 
were drawn had not liad a recognized udder abuormalily while the milk had 
a .standard reduetion time of approximately 25 hours and a leucocyte count 
of 330,000. Only modified reduction times are reported in tables 3 and 4 
because the normal variation of reduction times in replicate tubes of this 
milk militates against an iutelligent interpretation of the standard reduction 
time re.snlts. It cannot be said Avith certainty that either the added leuco- 
cytes, red blood cells or blood serum had a measurable effect on reduetion 
times. Whatever effect tliere may have been Avas small and Avas the same 
for red blood cells as for leueoeyte.s. Sufheient bacteria Avere present at 
reduction to account for reduction. 

Efforts to .stain the leueocytes after their addition to the milk failed. It 
Avas thought that the loss of staining- properties might be accompanied by 
I0.S.S of reducing poAA^er. Tu an ciideaATjr to .study the effect of adding to 
milk leucocytes retaining their .staining properties 200 cc. of sterile physio- 
logical saline solution Avere injected intraperitoneally into a rabbit early in 

TABLE 4 

The redaction limes of milk phis rahhif Icacocidrs 


By computation this milk leucocyte suspension mixture contained 2,096,363 leueo- 


Heseription of samples 

Modified 1 

reduction 
timc5 j 

1 

Leucocyte 

count 

Breed 
count at 
reduction 

Tube i 

1 j 2 ■ 

45 cc. milk + 10 cc, leucocyte su.spension 

11 : 00 

12 : 00 1 

1,120,000* 1 

06,400,000 

45 cc. inilks- 7 ce. leucocyte susimnsion 

11: 00 ' 

, 12; 00 j 

730,000 1 

68,400,000 

45 ee. milk + 3 cc, leucocyte suspension 

11 : 00 

11: 00 i 

590,000 i 

77,200,000 

45 cc, milk + 0.5 cc. leucocyte suspension 

10; 30 

10 : 30 , 

520,000 i 

70,400,000 

Milk only 

10:00 

10 ; ‘30 1 

340,000 '' 


45 cc. milk + 10 ce. saline solution 

11; 00 

' 11: 00 1 


84,000,000 

45 ce, milk+ 5 ce. saline solution 

10: 30 

11: 00 j 

I 




TfH': MnTIIVLKNK ni.UE REDUCTION TEST 


1 !h' iu(inuii,i>' fo1]o\vf‘(( })v 
Tlu‘t't‘ In MU’S hitcr ‘JOO cr. of < 

ion, <}f‘ouiiiu1i(i!t ;md ^v;i,sll^lt 
(‘oiiUniiiiJu njtjU’u.x 

Milk fi'oii! i!h> ,sjtt 

uiiiliiii'fi in ■ 

])m})niiios in fjiir Hnyrcf 
di'cfi'asi 


i fnrthci’ i?ije('1i()n oJ: 100 cc. late in tlie afleniooii. 
•xndate I’cinoved by asiaimtioii. By eentrif- 
in sterile saline solntioit a siispension 
10 iuii I ion leinateyl es pin* ce. was finally obtai iKHi 
a] as jfrevionsly'' ii.s<sl was treated inirirediutely as 
It is '-ren tliat liie leneoeytes retained their staining, 
it'tnr iheir introdnet ion into tiie liiiik but no 
in reduct inn iijiK" is tne i('r-a!)ie. 

Siius* tin* ('untpiiMioii ,,r iliese ox|»(‘riniient,s Wilson (0) repoj-jod redno- 
lion limes o! raw and pastmii-i/c'd milks lo whirdj varying eoneeni rations (d' 
rabbit ImHSM'vte snsja'iisitiim wer<- added. Altiicmgb he believes lliat rethn-.. 
lion by hnn'ocyles was dcnmnst raO'd, lit' ttbserves that “the )•esnlts weio a 
little irri'gniar' ami “extremely (iifiieult lo iinder.staiul.’^ 


mSCT'SSKiN AND CONCLT'SIONS 

Ilie mere jn't'senee of lenioH-ytes i)i milk, even in large nnnibt-rs. and fin 
abst'iiee t)i bacteria in large numbers do not jirttre a redneing [towt'r for fin 
Iou('<ieytes. The atiem])ts to fitmisb proof of such a redneing power havt 
to dale dopended on strietly <jnaniita1ive measurements and jji iiie opinion 
el th,' wialto’s have bemi nnsneeessfnl. The need for tpmlilative measuro- 
Uienis seems ajipai'eiil. 

1 he observations n*jHn1ed in the literature and in this paper are ex- 
jdieable in terms eonsisfent with aeeepled theories of dye rednetion in milk, 
riiei’e are reasons fm* believing that the abnormal udder eunriitiojis resitonsiblt! 
bn* milk ol liigl! Icmrot-yli' t'onlent are also res]>onsible for ahimrinatlx' higb 
eoneenti-alions of jvdneing sidtstaiiees in the milk. The preseiiw* of !>.•, hie- 
ing suhsiaiiees in abnormally higli ettneeni rations would exjiiuin the observa- 
tions under disenssitm withoui soliciting aid from tht' leiteoeyies. 'i'his is 
not, of etmrse, a denial of the possibility of some leueoeytes possessing rerlue- 
ing properlits but tin' hulk of the evidenee is that leucocytes art* rarely, if 
ever, tin* maiji tir significant intinentm in tlie rednetion of methyb'iie blue in 
milk in praetiee. 
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TIIE Visrnsri’V i)]' Hi-] CKKAM MIX MADF. WITH 1‘LA1X 
AXi) srPFlvMrKATFI) roXIfFXSFI) SKIM MilJv 

\ViirrAKi':i; i.. 1>. llFI.Kl'.i: 

Srilih.sl, /rf,'., IhlUihuirr, V,i. 


lc(‘ cl'iwnu niJIOll fil!') 111‘iTs .‘i! fUlt* \\«M‘r <‘IU1 villr<‘i ! ill;!! -Ji'iiij !<■(* 

I'rt'jim mix slifmkl In* s-isi-ous. PrutM-ssiii'L;' mix in linniou-i'nizm'', was noi 
H ('(iiimion priielif'e at that tiiia* aiai it is mh iiiiiiki’lv that a viscniis mix 
was (Ifsii'able under tin* rrctxdn;-''. st'U-ajj’n, and handlimi' l■(.ln] it i'ms wliicli 
])rf*vail(‘d. With the widm* use uf ilie hoiiiopenizer, Ix'iler freezers and 
better methods of distribution, it was later demonstrated that liigli 
vjs(,*ositA' tvas of no spet-ial value and in recent >a;'a.rs tin* trend lias been 
towards nrixeS' of low Yiscosity, 

Various methods of increasinf;!: the viscosity of mix were einphoved at 
the time A'iscons mixes Avere deemed desirable, anmim' them beinp' tlie use 
of superheated condensed pnahuds. 8di)er}iea1ed <*oiiden.s<»d milk is not 
•widely nsnd at llie present time, probably because of its intlueiiee on the 
Adscosity of ilie mix, diffietilties in handling’ i1, and its slight “cooked’’ 
flavor. However, some manufactnrers And iis use desiruhle. as it produces 
a type of ice cream Avliich is poviular in some* localilies. 

Relatively litlle lias been Avritten on tlie use of superheated coinh'nsed 
milk: in ice cream, 'fracy ) found an improvemenl in l«‘x1urc and body 
of the ice cream and its rc'sisluin'e lo nicllimi’ Avium s)!])crheidc<l solids 
Avere used, lie also noterl an incri'asc in Ilie mix vis^-ositv. Williams and 
Hall (2 j, rising a saics-jn-eiu’ern'e lesi as a means of detm-nuniiig desirable 
1y]»es of ice cream, fmind lha1 tin* nsc of supei’licatcd cioidciised skim milk 
produced a. betlei' ice cream 'ihan plain c(tudcnsed. Johnson and Ward 
fd) have shown iliai flu* viscosity nf Mii>eriieaicd coiidfmsed milk is mtl a 
Irne index of Ibe value oj! milk for In-imd inakinu'. Iml observed lliat it is 
snpi'i’ior 1it condensed milk n'liidi has imr been suiiorhcalf'd. They slate, 
that it is the licat 1r<‘alnienl acconh'd the milk Avhicli ojx'rales In im]»rove 
tile baking <jtiali!.y of I In* milk, and ibis may or may not be I’l'lleetcd in lla* 
visi-osity <d‘ the ])roduct. 

in tin*' ■manuradure of superheated condensed milk, tlie lempcratnrc* 
is raisi'd to ISo-lltb ' F.. by injecting live steam into the product belon* 
removing it fr<iin the Nacuinii pan. d’liis tr(*atinini causes a thick(Miing of 
ilie prodiK'i. ilio degree of ! hiciceninn' d(‘[)ending on the time and Icmpeva- 
inre of heating. Tim beating is discontinued at the pnini of maxi’mnin 
ihii'kcning as any ovt'rlmating re.sidd' in a eoarst* coagidalion of the 
pixahu't. Over cantiou.s Jtnd incxpi*rienc(*<l opt'rators usually slo]) heat- 

Jtccciveil I’ui- jniiiiicatiuii March '2'2, IlKtS. 
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})efiu-e llie of maximum thickening, and thus the benefits of 

proj)erJy superheated milk are only partially obtained. Since superheat- 
ing, when ]n*operly conducted, brings about a marked increase in visc'osity, 
il is 1o be expected that tiie beneficial effects of superheating are often 
a1tribnt(‘d to the increase of viscosity and this proj)e]-ty is i‘r(U]uently 
used as a measure of ils value for ice ('.ream. 

The vist'osity of i('e cream mix and ils influence oji the frcf'zing prop- 
<‘r1i('s and (jualiiy of the finished ice cream has been studied by a number 
of iiiV(>sliga1ors. Leighton and 'Williams (4) first sliowed that h'C cream 
mix had an “ap}>arent” visc.osity after proi)er aging and tliat agitation, 
su(‘h as is given liie mix in the freezer, reduced this to a lower value 
which they termed “basic” viscosity. Following the -work of these 
authors, inost investigators used the term “basic” viscosity as that which 
I’esnlts -when the mix is strongly agitated as in the freezer or with special 
devices designed for this purpose (b), althongli Honing (5) recommends 
homogenization of aged mix as a means of obtaining the “basic” viscosity. 
It is probable that the action of the homogenize!* is more drastic than the 
dashers of a freezer aiid, therefore, tlie method of Hening may give vis- 
cosity values below tho.se which are of actual interest in the mainifaeture 
of ice cream. 

During the course of some investigational wo]*k on superheated con- 
densed .skim milk, it was observed that tlie viscosity could be markedly 
reduced by homogenization. The terms “apparent” and “basic” vis- 
cosity, suggested by Leiglitou and AVilliams (4) for ice cream, were used 
to describe the viscosity of this product before and after iiomogenization. 

Jt is the pLU’i)osc of this paper to record tlie observations made during a 
study of the eifec-t on ice cream of using sn])ei*lieated condensed skim 
milk wbi(‘h had been reduced by liomogenizatio]) to its basic viscosity in 
comparison with plain conden.sed skim milk and with superheated which 
had not been treated to reduce its viscosity. 


v- EXPERIMENTAL 

Determination of viscosity: In this work the viscosity of the various 
jiroduets was determined by means of a Saybolt visi'osi meter having an 
orifice of 0.082" diameter. The time required for 60 cc. of the product to 
run through at the designated temperature was taken as the viscosity. 
The Saybolt tube was mounted in a water bath to insure accurate tempera- 
ture control. All samples were aged over night at 40°F. before viscosity 
determinations were made. 

Preparatum of the condensed products: Plain condensed skim milk and 
superheated condensed skim produced in a commercial plant were used 
throughout this experimental work. In preparing the homogenized super- 
heated product, the material was passed through a single stage homogenizer 
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at a toinperaturc of llio'- and at jiressure of 3000 lbs. ])er .sq. in. and held 
a da.v at 40'"' before beinp’ usini in tlio mixes. 

VrviHintiinn of (hr mixes: Ail of the mixes made in 1iiis evpei-iment 
■\v<*re (d' Ibe t'olioviiqa' eoiu])osii ion : 

Ibiiterfal 13'( 

.Milk sulids no! fat "il'i. 


Ail of llie milk solids not fat not suj)])lied by the M'lioie milk (4‘i fat > 
and eiasuii i W,, fat i weri' ob1ain(‘d from the eoiulensi'd product under 
('onsid(u*atiou. Jn those lui.xt's inadt^ witli t?elutin, a fjelatin of ItiO lllooiu 
was used in the amount of 0.4 Vr . 'fhe mixes were eompminded in the 
usual maniuM’, pasteurized at 150" P\ for 30 minutes, and homu^cnized in 
a two stape }iomo'j;eniz<‘r usinp 20t)t> ibs. on the first valve and lOOt) lbs. 
per sq. in. on tlu' seeoiul x'alve, Avhieh pave a total of 3000 lbs. per s(i. in. 
Tlie mixes W(;re <'o<ded to dO'F. and aped over nip-lit. 

Sim-e the primary purpose of this study was to observe the inflnenre 
fd’ the viseusit.v fd‘ the eouulensed produet on the viscosity id’ the mix, not: 
all of liie mixes were froztui into ic'e cream. However, a few fd' the mixes 
wert' frozen and for this a 40 (jt. baieli freezer was employed, the iee ereain 
lieinp di'awu at OOA' ov<‘rnni. A reeord was made of the time required 
to reaeli this overrun and also (d‘ tlie general quality of the finished prodm-t 
after 1iire(> da.vs in the hardening room. 


i;Ksri/rs Axn nrscussio.Ms 

]’lsnisi!ii of fill i‘oih!('iist il prodncis: Typieal flata on the vist'osiiy of 
the eondens(*<i jumduels and the ri'snitinp mixes are sunnnarized in dbible 
1. It will he .seen that wlien snperln'ntisl eoiHleused sliim was Imiuopet! tzed 
a iiiai'ked re<lue(ion in visf-osity was obtained. I'nder tiu' ('onditions of 
ibis experiment tin' viscosity id’ the bomopeuized superheated product was 
pi't'ater tban that f)f tlie plain eondensixl but. the difference, aifltongb 
noticeable, was small in ennqiarison witli the difi'ereiiee betwemi the plain 
and the unhomopenized snj>erheated. The superheated conden.sed which 
had been lioninpenizeil was (d! sueb viscosity That it could be Jiamiled 
easily, jiourinp readil.v and ilraininp rapidly from cans. 

Viscoslhf of Diixfs liutde u'ithovt (jclaiin: Inspection of the ilata in 
Table 1 indicates that in those mixes made without pelatin there wiis 
inau'tieally no noticeable ditference between the viscosity <tf the tliree 
mixes. The In'ph apjturont viscosity of the superheated eoudeiised does 
not carry over into the mix. showinp that the homopenization jiroeess 
piveu the mix is ctfective in laslucinp the viscosity, of the mix to it.s basic 
viscosity. 'The small difference noted in both the a})])areiit and basic 
viscosity between the <tne mix containing plain condensed skim milk and 
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llic t\v(i mixes, made witli svijici'lieatcd ('oiideiised, was due to the heat 
ti’ealiiieid iliese two ])i'odu(*1s eei-eived, but since thet-e was practicalh^ no 
difl'erenee behveeii the inixes ('oiitaininy.' Ilie lioinogcniized and nnlioraog’e- 
uized ('(mdeiised, it may be said that tlie benefi(‘ial effects ot siijierlieatiiiy' 
(-nniKil }»' ac('i!rate]y meusiua'd by its viscosity. 

TA ISLE 1 


Thf^ ris-cfiHil ii's' of plain, nnptrliealfd anti homoinnkt-tl, superheated condensed skim milk 
and id cream mu'vs made 'wifli these products 



Tidal 

solids 

of 

product 

% 

Yiscosity 

of 

])roduet 
at 0(1"’ F. 
Bi‘cs. 

Viscosity at 40° of ice erearn mix made 
with each source of M.S.N.F. 

Kind of 
product 

Ko gelatin used in 
mix 

0.4% gelatin used 
in mix 

Apparent 

viscositA' 

«CCS. ' 

Basic 

A'iscosity* 

Secs. 

Apparent 

viscosity 

Sec.s. 

Basic 

viscosity* 

Secs. 

Plain condensed 
skim milk .... 

28.7 

54 

•54 ■: 

; ; , ■ 

52 ■ ' ■ 

A ,508 

201 

Superheated con- 
densed skim 
milk 

28A 

nioi'e 

than 

36,000 

69 

:',67v 

about 

1000 

331 

Homogenized su- 
perheated con- 
densed skim 
milk 

28.4 

440 

. ' : ■ . : ■ ■■ V, 

08 

A ' A "■ ,'.A' 

A ,a' 67, 

about 

1000 

336 

.Mixes reduced to basic viscosity l)y 

means of a 

laboratory 

agitator in 

absence of 


air (rt). 


Viscosiitj of niij-es made w'dh (fchtfiti: An, amount of gelatin (0.4%) 
was used in these mixes to make a definite gel. From the data presented 
in Table .1 it "will he seen that the presence of the gelati\i hicreascd th^^ 
viscosity of the mix. The influence was chic'fly on the appai'eut viscosity, 
which was comparatively higli. However, tiie gelatin also increased the 
basic vis(‘osity to a noticeable degTce. The same essential differences in 
apparent and ])asiG viscosity existed between the three mixes as Avas found 
i}] the mixes jnade Avithoiit gelatin. 

Frec'iinrj pro-pertica of {'hr. mix and qualUy of the ice cream: Very little 
difference i]i freezing time was noted in the few mixes which AV(n’e frozen 
and the differences were not considered of commercial importance. It may 
be said, howev'er, that in every case mixes made with plain cojidensed 
skim milk whipped very slightly faster than the othei- two mixes in the 
sei'ies. 

In comparing the general quality of the three ice <irea,ms made in this 
series, it may be said that the ice cream made with the plain condensed 
skim was somewhat less smooth iii textui'e and slightly Aveaker in body 


THE V!,<r(!f4iTV OF IFE CKKA^! :M),\ .IT'} 

than the t\vn ii'(* ei'eaias ('nnialuinji' the su|H‘r!ieti1etl t-oatlenscd jn'<Klucts. 
This sanii'ije also dirieci'd I'lanij llie nihei' Uvo iii that it had a siiiilitjy jess 
•'iinkeii jia\fir. As lisiM'i' was no didVrence in the Hex! him*, hody and Havoi* 
l)ejw(M>n 1iu> ice iTi'ani nuide wil!i tiie snt>e!‘liea1 ed eondinisial and t.lie 
jioiiMicaniized snpei-iiealed ciDahMised, ii is (‘vii’ieni Ihat the lini!u»;j'euizalion 
o!‘ tin* condensed pfodiii'i laid no eri'ect on its value for ice (M'eai)j as far 
as qnaiily of the ice cre-ani s^as ctinceiaied. 

SUM'XiARY ■ 

i\Iix mttde with stiiundiealt'd ('oiiflensisl skim milk is htil slio'hliy nnna* 
viscf'ius than mix made witli plain condensed skim tiiilk. 

The hiyh apitareid' viscosity (d' siijierhtatled e(tn(!ens<.*d skita milk can 
l)t‘ redneed hy lioi!H>eeni/a1 ion to snch at! rnKtcnd, that the itroilnct Jiitiy be 
easily poured and liandled. 

.Rednd ion o.f the visi'osily of stfjK'riiealed i-oiidensed by homoii'eni/.a- 
tion in no way iniiiumces the viscosity of iee ci'eain mix. 

Tlte viseositx' <d.' siiperiH'at ed condensed is not a trne measure of its 
value in i('e cream mix. 

Wiiatever betteficiai efftads tn-e obtaint'd l»y nsinv sujteriu'ated con- 
<lensed skim rniik. they are^ not Hh* result of tlie hiyiier vis<;osity. but. are 
yu'obably d!i{' to the hiyli heat Irealmmit ac'cmaled the pivxduct. 

IfkrKitKXCt.'S 

iJ') Tr.'.\i'v, I'. 11. A sticiy of tin* use i'll’ sniicrljcatea nut! n!isii|M.‘i-1ienii>!t jtlaiti ('undoiscd 
inilk skitii liiiik In tlic itKomi'acliire of ice cremn. .Im'ii. itAUiV Sen 6: L’ttn, ■.liiiltk 
A!) Wnj.iAMs, O. K., .VN'ii Jl.vt.i, H. A. HtlVd of tient tJ'catmciii iipeii ttic qiaillfy el' diy 
sLihi luiik joiii ceijiicMM'fi fiiiii; i'nr ice csemn, 1'. S. A.^ob'. t'ir. 'irsE 

IlTii. ^ ■ 

f.'l ) .John, sox, A. ti., A.X!) '\V;Un>. !■', < t 'fhe rcletion lichvecii tlic visce.sHy of ■imiisweetctied 
‘•iiii'iciisi-d skiin milk am! hekiii”- ijneiilv. e 5 .|,.;i| ('liciii. It-:; 
it) .[.Kioinox, .ViiL.iS, Wn.i.iA'.j,'”., n. K. Tin- cix-nsil \ of ii-c iiiixcs, 

.'toiir. l''Jrvs. (Jliein. 31 : etai. Itri'f. 

(5) llEKiKO. <r. <A Maine ebscrvatiaiss on llie iohic vlHcosily of ict> creiuii luiscs. .loi'it. 
Sci. 14: S4. lu;-;]. 

(t) ) Wni'i'Am'.!;. It. .A ilcvice for rediiciiiff nii its crt.-jiiti mix io its h.-isic viscusily. .Joci;. 

] > ni:V Sel. 12: L’S.'). laL'tk 




TirEi{M.\L RIK.K'K KEH{8TAN{:E OF MJEK J^OTTLKR 


'r. IfOLAXl) ANJ) n. A. TRI'JBLEl? 
litiiJltsl, Inc,. Iif.vt urcli Lohoraloricii, Halthnorc, Marithuiii 


Tlu' pri'sriK-e (if siuJiiiicMiil jininbtn's ol' iliermal .slioeli <'riiirki‘(j l)«!iil('s 
in 1h(‘ daily iv.jfn'l s of two lai’u'f i.l;jii‘i<‘s was reported in a previoiih sdmJy ( I ). 
Tii(‘ prosent study was made lit order to btdtcr uiidorstfiiid, tlu.* rtflatiou oK 
theniial sliork fesisianec of bottles d(denjiii5r(l by test to tlieir failure in aelnal 
iisaoe, ' ■ ■ — , ■ ■ . 

Tlu* tlmrmai shoek tost for milk bottles was first iutrodiicrd into tlie 
dairy iiidusti-y in lids i-onutry by Ivonwenhoven (2) in in2(>. The roniine 
nsap-e of a tlieruial shook lest in the Ohieap^o nnlk bottle exeliaiif^’e was re- 
]»or1<‘d in llldd O}). Private eoncerns liave tise<l some form of the h^st for 
a umnher of years. The (trieiii of the test in the ftiass husiness is probably 
lo.st in the antispiity ol' tin* ai't. Some effort lias been made in iveent years 
to study the liinibttions of tlie test and to standardize a method. It was 
annonneed in the spriny of IhdT that the Glass Container AssO(‘iation bad 
autliorizi’d a researeb projeel to devci<tp standard bottle tests invlnding the 
tliennal shock test. 

Aitboiei'fi then* afipears to be .some disaoTeement ainonc' ylass Im-h- 
iioioc-isis as !o n li(*th(*r or nor tin* tiiermal slioek test is a yieneral test bn* the 
strenyth of l)(»iilcs, ii is wed uyi'ei'fl tliat much can be learned tbronyh its 
use altout I heir tii(*ruud cjiditninee in commercial usaye. Inasnun-h as 
tin* r<*sisiau<'i' of ylass to I'oinpression is nnicb greater than its resislain'i* io 
lensiou, it is believed ihaf 1(*nsile .siressi's are chiefly responsible for thermal, 
as wed as im})aei breakain* f l The tiiermal shock test imnh* by rapidly 
•'ooliny hot hollies o\er various temjjerature ranyes, applies a. <‘<mt roileil 
trial teusioH to the hott |e. 

'Fin* thermal shock t<‘st used in lids study W'as develojied after nnu'h pre- 
liuiiuary experinieiitat ion and was found to give reprodnriblt* j*esn1ts on 
ri*presenfative sanpih's of ('onimercia] bottles. The test is naturally soiiu*- 
what empiirii-ai and is suliji'ct to Inniian errors. All the tests r<*]>urli'd here 
were made liy one yierson who exercised all pmssible care. 


THE TlTEltMAIj SHOCK TEST 

Thermal slnu.-k tests were made in two square galvanizes] iron sinks 
a})pn>xiinately inches long, 24 inches wide, ami 24 iut;hes deep. One was 
heated directly by gas flnim* and the other w-as kept cold by a small stream 
of cold water. The hot tank’ was equipped with a mechanical agitator and 
tile cold tank’ wa.s eipiippcd with a constant level drain. The temperatures 
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w»‘iv iM.iiiniilotl In wilhiii V'F. of Iho desired teinper;itnre. The hot tank 
h.ad a IhFe i>n{|oiii oi‘ wtod sUils to prevent (he bottles tVoni resting on tlie 
heated metit! surl'iH'e. The d<‘])tii of the water in eaeh lank was regulated 
s(i that llie iiDldf's in an uin'iglit posilion were (-overed by It to 2 inches oJ: 
water. Tlie bottles to he tested were placed individually, using tongs, in the 
Inti tank, aihnwd to till .slowly to warm, tlieu emptied and .snlnnerged again. 
All tin' hollies were thus pla<'ed in the lint water at intervals of one minute. 
After It) minttles or longer Itad elapsed, starting with the first and con- 
litndng in order at one niiniit.e intervals, the bottles were lifted out, inverted 
to empty, and plunged vertically Imttom downward to the bottom of the 
c<ild water tank as rapidly as possible allowing tlieiu to till under w-ater. 
This o[)eration retpiired less tJian 5 .seconds. As soon as all llie bottles had 
])e('n sliocked they were careftiliy examined individually for craeks. Many 
of the ('racks found were very fiiu> and not very deep in the .surface of the 
glass. Direet sunlight was moi-e satisfactory tlian diffuse siniligllt or in- 
candescent-lamp light for the examinations. It was found that if the 
slnufked boltle.s remained too hmg in the cold water or air after shocking 
the tine craeks closed and became invisible. The examinations were made, 
therefore, as soon as possible after the shoeking. 


TABLE 1 


Thf- rfferi of tfonnal (lijferniliiil on 1hr rr-s'nitaner. of ijitorl twilirs in Hirrmnl nJiovl: 


Pot litiik 


Loratior of craeks 














TIIEK.MAL SH(K.’K KKSISTAX( ‘E OF MILK BOTTIjKS 


F3'a. 1. Eolation between thermal cliff erential and per edit oJp cracked quart bottlc! 
the thermal shock test. 








;ibly iesN ivsisliiiit In llu'rjiial shock Ilian the first Jot ti^stcd, the tlienual dif- 
tVreunals isscd wre (Voiii to OO'^P, hi slops of The results 

ari> shown in Table J. TJie relation l)ctw(?e]i lliornial differcniial and per- 
e('ij1 of hollies eraeked is shown <,n’a))ineany in Fi<i'. 1. 

In eac'ii ciirA'e there is a leveling' oiV below .lOhh erai'ki'tl. indii'atiiig' that 
ihere i^ a siiiai! pereiMita.ye of Ijollles very low in thermal shoelc resist am-e. 
It should lie pointed out tliat a raii<iv of hottle breakage as low as O.Vt to 
l.d'/ is of ei'onoinie itn])orlanee in eoniniereial milk plant oiteralioii. The 
eraeks in these hotth's ^M^re in tin* outer snrfaee of the glass. In general, 
the eraeks at low t henna! difi'erent.ials were shorter and more diffienlt to 
see than those at the hig'her dilTerenlials. These .short fine eraeks .have been 
ohs(M’ve<I in newly washed botth's in eonnuoreial operations by individual 
in.speetion. The ins])eetors at the washer discharge alino.st invariably fail 
to see them. It will be noted that eraeks did not develop in the bottom or 
side regions of the bottles exc-ept at greatest thermal differentials. This is 
contrary to the resnlts obtained by Mnrgatvoyd (5) wlio found that bottles 
eraeked in the thermal shock test only in the Avail near the base (bottom 
rim). In the test lie used, the cold bottles standing in cold Avater up to the 
lip Avere filled Avifh hot Avater. It is questionable Avliether the lip region is 
shocked as severely, by this method, as is the loAver region. Considering the 
average cracking temperature or the temperature at Avhich 50% Avere 
eraeked. Lot A had a lo“P. favorable margin over Lot B. 


.11. L'FFEC'T OF RKFEATED THERM AL SHOCKS 

A rp})resenlative .saiiqhe, consisting of fJO bottles, of a shipment of ncAV 
quarts Avere tested at a differential of 90"P. (140® to 50°). The AA'hole test 
was rei)eatccl a total of 20 ti)nes examining the b(»tlles betAA'een each lest 
and noting the effects of eaeli shock. The results are recorded in Table 2. 

The tAventy bottles from Lot, B, te.sted at 80°P. differential in Part I, 
AA^ere retested at 80° P. differential for .9 more consecutive times Avitli exami- 
nation betAveen as previously dese.ribed. Tbe results are sboAAUi in Table 3. 

It appears that repeated shocking resulted in continued breakage up to 
a limit AAdiicli differed for the Invo lots tested. Murgatroyd (5) reported a 
similar effect of repeated shocking and attributed it to the. inaccuracy of fhc 
test. It AA’ould appeal’ that this effect is related to the inherent nature or 
weakness of the bollles and may be a type of fatigue influenced by the time 
element or the number of shocks. The cracks in most of the bottles Avere 
associated with the tiny impact marks Avhich result when bottles strike 
together. There Avere impact marks, however, on the bottles which sur- 
Auved the shockijig. This seems to indicate that the impact marks help 
determine' the location or path of the eraedrs. Cracks in the bottoms and 
bottom rims of tlie bottles did not appear until the bottles Avere shocked a 
number of times, -'This .report also more r^istant in the temperature 














■ ■ TA.,BLE -Ji. 

nf „nr <jmrri boUh.^ (Lot B) d,miui fm si.umicr ,,JiocL, a 
hV° differential 


Toiiil 
fJnu'iii'tl. 
Cn niiil.'c 
liv(i 


K(>y to .syinlicils 


t'r{((‘J{ hi lij). 
Crm-li in nci'k. 
Crack in side. 
Crai'k in hfittoni 
Crack in liottoin 


: No cracks. 
Crack oxtciuled. 
No change. 
Discarded bottle. 


Jll. tjikkmal snoc 

A piaiit experiment wa 
iie\\ (puii*t, bottles of oiie mt 
Meym-.Diiinore washer, on 
time Ihrouorl), the whole lot 
2 bf)(1}(',s J'rom every 

laboratory for Cl 

remainder of the bottles, i 
whe]*e they wei’e loaded into 
by conveyors 


K CIJAoking op bottles DUBJXfi 

> made in wliieh approximately seven gross of 
ke were Avmsbed in a trijiie tank, 16 ])oeket-wi(!e 
each of lb coiiseentive days. Aftei* the first 
was sampled at the discharge end by remo^dng 
i;Ow of 16. These >vere theraial sho(‘k tested in the 
■ompanson and are dismissed under Part J (Lot B). Ti.e 
inimbering 868, were allowed to run to the fiilerh 

o new-wood-post eases and s.i^ 

and 4 wheel trucks to the loading end of tlie washer! There 
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were j!!(livi(1nally exaniinod iiiidt*!' a 150 watt dayliji’lit laiii]) and all 
llit'i'Dia! and itn[)a!'1 daaiay't‘s M'era iiolad. This iiuliTidnai examination was 
made at'ii'j' each wa^llinc'. .Diirinc- jlie wasliijijji's, temptnaituves were taken 
n’il h accnraie iliei'nKnneif'rs at the waslioi* a)id cdl s1o])s were noted, \^hel) 
lilt* iherma! shock cracks were very fine or jnal starting' they were allowed 
io I’einain in fin^ h'st in oi’der 1o ohserve Ihe further (levelopnient of the 
(.•racks. Those' with iarc'o cracks and impact shock defect, s wore removed 
aftf'r t'ach e.xumiuation. Account was taken of these' in the calenlatioii of 
the cinnnlat i>'<' peri-enlayc cracked by t henna! .shock. 

Tin* perlim'iit data co]]eci<‘d in thi.s experiment arc shown in. Table d 
in <'ompari.s(jn with tin' cnmnlative ])ercentag0 of bottles cracked by llier- 
Jiial sliock. A good correlation wa.s fonrid between the stopping of tlie 
machim' ainl tlternnil sln^ cracking, A satisfe^^^^ explanation of this 
relat ion ha.s not yet been found, but its importance must be stre,ssed. Tlie 
thermal differential of the various shoek.s encountered by the bottles dur- 
ing the wasliing experiment are shown in Table 5. The greatest thermal 

TAB_LE 5 

Thermal differatiiaU of sliocls in toashcr durinff expmment 
; Thermal diiJerential in 

Location of shocks ' — ~ — 

' Maxiinvmi j Minuniun j Average 

J’rcrii!.se to Tank Xo, I. i +41 1 +21 1 +21.G 

Tank No. 1 to Tank Xo. 2 , + 37 ' +21 I + 25.3 

Tank No. 2 to Tank Xo. 3 -24 j - 6 1 -15.8 

Tank Xo. 3 to outside hrusli -48 j -20 l -36.4 

Outside brush jet to inside jet ; -39 j +1 j - 3.7 

Inside jtd; to iUvside hriiHli jet ; 0 I 0 0.0 

liisido brush jet t« city water jet - 34 j - 17 1 - 24.9 

City water jet to eldoriiu' water jot + 3 \ +3 ! + 3.0 

Xolt;: .Pforinso jot spray, s iii.'iide (jf jiottio; Tanks Xo. 1, 2, and 3 submerge bottle.s; 
city water jet sjirays inside; and ehUirine water jet sprays inside. 

differential occurred at the out, side brush spray. In the washings where 
eracking was greate.st thi.s differential wa.s around 42°F. to 45°P. ; although 
in one washing with Ingh crackage (lOih), this differential wa.s only 25°P. 
At the. outside ])rn,slie.s tlie bottles are pii.shed up between two rotating fiber 
briishe.s which are being eontimially .sprayed with water at tlie indicated 
temperature. This is an out, side-surface sliock as eontrasted to the double 
surface shocks in the laboratory te.sts. Preliminary te,sts in the laboratory 
have shown that when bottles are te.sted with the shock on the oiits,ide, i.e., 
hot empty bottle, s immersed in cold water just u]) to the lip, a 10°P, lower 
differential has about the same effect as when the same bottles are tested by 
the double-surface shock. The failure of this type of test, however, to 
accurately shock the lip region has already been suggested. 
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TllEinrAL SHOCK RESISTANCE OP MILK BOTTLES 
^ SUMMARY ■ 

1, Tlie use of tliormal slioclv tests is fliseussed and a suitable test fot' 
milk bottles is ileseribed. 

2, The pereeutage of bottles cracked (up to 50%) as a function, of tlie 
thermal diffevcvutial \vas debuiuioed on two lots of bottles; ^ 

3. Eefieated thermal shocking of bottles at a giveii temperature differ- 
eiitial in laboratorA-^ tests, and repeated waishiiigs of .bottles froiri^ same 
lot: in a eonmiereial washer, both resulted in coiitiiiiial ei'acking with suci'.essive 
shocks. ■ 

4. 'Washing’s during wdiich the machine stopped, resiilted in more ther- 

mal shock cracking than washings during which the machine ran contin- 
nonsly. , ,, . 
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NUTRIENTS FOR LACTATION, WORKING MAINTENANCE, AND 
GAIN IN LIVE WEIGHT IN AMERKLVN DAIRY COWS 

W. L. (iAINES 

IJlinoix Afiricii'll in'dl Jixprrimrut Slaliaii. rrhuna, [lliiitiis 


Tliis note snppleiii exits a ])rev.ioxis paper (I) ('(Hieenied with llie (‘valua- 
tion of the ^vol•kin|s•‘ iiiaiiiteiianee ex])oiieiit, e. in the ('(juaiion, DN'N- hW'-, 
notation^ as before. A ditl'ereiit iiietlnHl of matluaiiatieaJ analysis is applied 
to tlic. same ('xperiinental data, as follows. 


:\IETIlOD OP ANALYSIS, ALl. DATA 

Distinction Is made, as before, according' to sign of AW, that is, whether 
the cow gained (•■!- AW) or lost (- AW') in live weight, on the average, during 
the experiinental pei’iod. The record-s ai-e arranged in increasing order by 
W’, and divided into groupis by successive lO’s.’ Each. gi.‘Oiip of records so 
•formed is fitted with the e(|uation, 

DN = aPCM. rK : dAAV (I) 

by use of the normal equations : 

(n)KA (YFtWDa-!- (lAWUd - IDN. 

(ZFCM) K -!- (YFILM- ) a -, ( YF( IMAW ) d = YFlNM I)N. 

( YAW^ ) K ^- ( IIG' CM AW^ ) a j Y ( AAV ) " ] d - Y AAVDN. 

Each K is taken io re}n‘esent ,DNA ox- bW'', for its groxq), and W is laken 
to be the avei’age liv(‘ wi'ight shown by the 10 records of ils group. The K 's 
and W^’s thus derived a,i‘e fitti'd wi1h l!ie tajiuxlion. K “ hW*', Iiy use of tlie 
weiglited" normal equations: 

(Ylv-)log h - ■ (YIU log AV )e - Ylv' log Iv. 

( YK“ log W)log 1) . [ YIV (log AV )-Je - YK“ Ing W log K. 

Finally, for a given set of K’s and AA' is, a is lakmi to lie llic average of 
th(’ a’s in that set; and similarly for d. AA^e ilnis arrive at a sohitioix of the 
equation, 

DN ^ aFCLAI b W‘' dA W (2) . 

Jtoi'c'ivc’d for puhlicaticjii iTarcli '2?,, lOrs.H. 

■( Hyuil)ols iiro usod 1u np]il;v to oaidi oxporii(iciitiii poriod for oacli row. as fullows; 

1XX -- digosi ihiii niitriiads iiitak<’, ]ioiiiids j'cr day 
1)^:' = digostiljlo nulrloiits <‘q)}K)vti<iiu‘d to larlatitat, jwmnds 
DX" -- digostibio nidrioats ajqiovtioiU’d 1o iiiaiatoiianco, jKimids por day 
])X" ' = digostildo uutriouls apportioiiod To gain ia '.vi'ighl, jioimds 
FXtit mi ik -energy yield, ])onuds uf A per end milk i>er day 
W-avenige live voiglit, ptamds 
AtV “ average gain in liw. weighl. lioinids per day 
n luimber of (‘ows or reeorfls 
D --- olisorvod ~ ealeiiiated DX, 

Dr. W. Edwards .Demiiig, F. S. Deparlimnil o.t' .AgTieullun!, lam very kindly eaHed 
my alieiition to the inua'SHity of weigldiiig the normal e(inations by K'-. Xeither tin? 
weighted nor nnwtfighted normal e(pi{ttioua give a tviu' least -sqnari-s lit for K lAY'- wiien 
the observed K's are so highly irregular as they are in the present data. 



-In eqnitiinii (2), m is (ho pianids rh' dijiVstiWo iiiilrieiits ])er poinui of 
FCM' aitjuiHiiuiod 1o laoiatiou; b is liio pounds of digeslible imtneuts per 
da\' poi* poiiiid of live !*Hisod ioi (lie power, e, apj>ortioiied to working' 

ni.'iint'Oiaiit'o; and d iN (he fsonnds of digestible nutrionils per j)ounds of gain 
in live weight, apjxjrf isaioti to gain in .live weiglit. Or, in. symbols, DN'' — 
alObM. OX" hWb DX"'' dAAV. and ON.-DX' ; .DN" i-DX"''. 

A ])ositiv(> d means ilial (he method apportions a e.onsnin])tion oi nu- 
trients fiif gain in live weight or a ndease of tmtrieiits for loss in live weight. 
A negative d means a eonsuniptivm (d' nulrients .for loss in weight and a rc'- 
lease of nutrients .for gain in weiglit. 'While a in‘gati.ve d is opposed to 
i(*gieal (‘xpesdaiion. it is not at all eontrary to a mathematical balancing of 
tin* values to whieii equation (1) is fitted, Ixicanse of normal irregularities 
and eri'ors in the ob-servatioiis. 

TAP PE 1 


hhifsHhlt imiriciit.'s ap/Ku-iUinf H to Inclaiian. ivurVing maininiance, nvd llvc-ivrig'lil gain. 
Record.s of ('tiic.’i‘.iiHey, J-Io!.steiii aiui JtT.scT <;ows from various experimcul station .sources, 
in grouji.s of JO. 


(See 

fotstuote, 

p.'ige 

58.>, for es[i]anatiou of 

symbols.) 
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